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NO. 2. | “La Salle and Adams Sts. if (Entered at Post Office at Chicago as Second-class matter.] iss Broadway. A Year, Postpaid 
OG. E. ROOD, H. M, BROWN. 


CHAS. L. STURTEVANT, ROOD & BROWN, ATENTS 


SOLICITOR OF 


Pp ATENT | & COUNSELLOR AT LAW CAR WHEEL WORKS, Prsttisce siventom Speetaly 





IN PATENT CAUSES. Atlantic Bldg. WASHINGTON, D. CG. 
pees pescaeedl tiv all poun tele yaa and in- BUFFALO, IN. Y. : 
ngement searches made; suits fri t = 3 
prosecuted or defended Irade Marks. Corssenis,| Railroad, Car, Engine, Tender and Truck Wheels. = 
Atlantic Building, - WASHINGTON, D. C. MADE FROM THE BEST CHARCOAL IRON. BRADFORD L. CILBERTs 





ARCHITECT. 


Central Office: Tower Building, New York. 
Western Office: Auditorium, Chicago. 


Office and Works: HOWARD and THOMAS Streets. 








Personal attention given to all aes 
cases. Services first class and O. M. FARRAR. JOHN TREF TS. O. E. ROOD. 


S| orsenddrawings, photos or model EAST BUFFALO IRON WORKS, 


~ |for examination and advice. 





Eastern Office: Ames Building, Boston. 
Southern Office: Equitable, Atlanta. 


SPECIALTY: RAILROAD and PUBLIC STRUCTURES, 


PATENTS. GREY IRON CASTINGS |= 





aaa eee a Sern of every description. Special Attention Given to Car and Locomotive Work CHARLES MILLER, President. 
rect, - WASHINGTON, D.C. . JN. Y. O.& H. R. R., Broadwa General 
Works: {N: ¥- 0% H. HB, Broadway | Generel 60 Perry ot,, Buffalo, N, Y. 


| CG. E.4 alenaOil Works 
4 e cz re ood LIMITED, 
Le MB ie. Ls ; t ig een ge FRANKLIN, PA. 
OADS. 
ie R ANK B.S TONE MALLEABLE | IRON. Galena Oils are the 
a Quincy St., Chicago. RAILROAD WORK A @PECIALTY. Standard Lubricating 
OFFICE AND WORKS: LANCASTER. NEW YORK. Oils of America. 

















HIGH CLASS MALLEABLE CASTINGS 





New York to Chicago in 20 hours without 4 


IMPROVED PNEUMATIC ; 
hot box. Cold test 10 to 20 degrees below zero. 
Galena Oils run all the lightning trains of this 


TRACKSANDING § AY pare - 
APPARATUS MALL ¥ 4 We alsosupply our patrons with Galena Air 


Brake Oil, perfectly pure and free from gum. 
FOR f * 3 ca - 
cocomorives. HENRY L LEACH, D DAY TON. CHICAGO BRANCH OFFICE: 
176 Huron Ave., NORTH CAPIBRIDGE, MASS. B CINCINNAT? BEANGE Beeaere 


FOR RAILWAY _ USE. Neave Building. 
The Railroad Supply €o., Owings Bldg., Chicago. 
FORGED STEEL KNUCKLE | IMPROVED “S'T‘AINDARD” COUPLER | SIMPLEST IN DESIGN. 

















aie eeu Rice F _.. Manufactured by Strongest in Servece 
a ° GEO. A. POST, President. y 
NO PIVOT PIN. A.B, DENNIS, ce and Treas, STANDARD couUP LER CcO., yi NEW VOR,” Thousands in Use. 
LATEST IMPROVED : YaDKs. —‘Vank FIXtures. \ WIND ENGINES. 

oO PUMPS. BOILERS. WATER CRANES, 





a ae 
Ss E E 9 ® offecefe fe E G U , D Plans Furnished. 
L:. C L: a All Kinds of Water Goods. Send for Catalogue, 


U.S. WIND ENCINE & PUMP CO., Batavia, Ill. 
THEE NEW 


Sheffield Car Company, |Car Builder's Dictionary. 


Three Rivers, Mich. PRICE, §5.00. 


Addrezs THE RAILWAY REVIEW, The Rookery, Chicago. 


cE nS EPEC RR SE SS SR RRR 6 RE SESS SS SSS 2S ES TR EE RS SERRE SSE SES TSR ST GS TEAS 
are acknowledged, Sczentific American), to contain 
& the greatest improvements in piano construction 
made in :fifty years. They are the only piano 

containing the celebrated Screw Stringer, by virtue of which they do not require FHI g lj C 
asont-Aanlin Co, 


one-fourth as much tuning as any other piano made, thus reducing inconvenience and J 
expense of keeping toa minimum, wily cllustrated catalogues mazled on application. poston. NEW YORK. CHICAGO. 


‘ ee ‘ : 


ee 
TROY, N. Y. 

} NEW YORK OFFICE, 49 Wall St. 
Bcuicaco OFFICE, 1030 Monadnock Bidg. 


Eee 

; Fredk. A. Rieh 5 

SUBSCRIBE FOR. Qin a eae 

ADVERTISE IN™ Ss 7 St., Philadelphia, Pa. 
tne ct - , wey st. : 


The knuckle may be thrown open for coupling by the hand rod at the side of thecar, 
M. OC. B. TYPED. pondering unnecessary for tralsmen to go between the cars toopen tne knuckie: The Strongest and the only Safety Coupler, 


e at - ‘ ; =, 
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“FIRE! 


ECONOMY UNPARALLELED. 
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FIRE! 











A record of over 200000 Fires Kindled for less than 


2 CHINTS PHR HIRE. 


The Rapid Adoption of the Leslie Kin dice issubstantial proof of its superiority over all: known means of kindling Locomotive Fires. 





o 


All question as to the Economy claimed no longer a matter of Opinion. 
have fully Established the Fact that with the Leslie Automatic Fire Kindler One 


Results obtained in general practice 
Car Tank of crude oil will 


kindle More Fires than 107 Car Loads or 750 Cords of wood. 


For full particulars, address 


J. S. LESLIE, Paterson, N. J. 





AN AIR COMPRESSOR IS NO STRONGER THAN ITS 
WEAKEST PART. WHEN THERE ARE NO WEAK PARTS IT 
MUST BE VERY STRONG. 


TYPES OF INGERSOLL-SERGEANT 


AIR COMPRESSORS 


SUCH AS WE OFFER FOR USE 
_IN RAILROAD SHOPS ARE 
BUILT TO ENDURE SEVERE 
USAGE WITH NO WEAK PARTS 


“INGERSOLL-SERCEANT DRILL. CO. 


THE 
Havemeyer Bldg., 26 Cortlandt St., New York. 
Old Colony Building, Chicago. 





fe 


Wood Working Machinery 


FOR 


The No. 3 Automatic Hol- 
low Chisel Mortiser and 
Borer shown herewith is for 
use in all kinds of timber, heavy 
and light, found in Car and 
Bridge construction. It can be 
used for single or double mor- 
tising, for gaining, counter- 
sinking, end tenoning, and box- 
ing. The chisel has a travel of 
10” in depth, and a vertical 
range of 13’. Mortises up to 
23’ square can be made. Fur- 
ther particulars of this or other 
machines furnished on applica- 
7 tion. 


&& Co., 


299 to 319 W. Front St., Cincinnati, O. 


CAR BUILDERS. 





PAE 








There isno Steam Shovel on the market so welladapted to hand 
ng Oreasour Giant.” We guarantee 2,500 tous in 1) hours. 


* 








Railroad Castings. 


The only Traction Shovel on the market, and 
nothing approaches it for geneal 





A SYSTEM OF 


PERFECT VENTILATION FOR CARS. 


No Additional Cost for New Cars and Little for Old. 


Steam Car 





Simple in Structure, Automatic, Ornamental and Thoroughly - 
Effective. 
No Dust, No Cinders, No Draughts. Yet an 


ABUNDANCE OF FRESH, PURE AIR. 


This System has been in successful operation for two years on two cars on the Boston & 
Maine Railroad and is pronounced a perfect success by ai: who have examined it. Come and 
see it for yourselves or send your Experts, 

# Circulars free. Correspondence solicited. 


PALMER CAR VENTILATOR CO., Boston, Mass. 








The “Colorado Short Line’ z 


Free Reclining Chair Cars 
and Pullman Buffet Sleeping Cars. 


St. Louis to Pueblo, Colorado Springs and Denver. 


ST. LOUIS to DENVER, CHEYENNE and 
SALT LAKE CITY. 








Vestibuled Sleeping Cars. 
To the HOT SPRINGS 


IRON MOUNTAIN ROUTE ° cr‘sniansas. 


The WORLDS’ SANITARIUM and RESORT and all Points in the SOUTHWEST. 


W. B. DODDRIDCE, 
é General Manager. 


H.C. TOWNSEND, 


Gen. Pass. and Ticket 
ST.LOUIS: Mow See 


VULCAN J]RON WORKS GO, 


TOLEDO, OHIO, 
(U. S. A.) 


Manufacturers of 


DREDGES and EXCAVATORS. 


WRITE FOR PHOTOGRAPHS AND 
DESCRIPTIVE MATTER 



































= 


purposes. THE “ot TTeE GIAN'T’’ EXCAVATOR. 







Weight 20 Tons.—Capacity 1,500 cubic yds. perday 


X 
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THE MARION STEAM SHOVEL CO.. 


MANUFACTURERS OF 


Barnhart’s Steam Shovels, Dredges, Ditching Dredges, Railroad Ditchers, Wreckere, Ballast 
Unloaders, ete Our Steam Shovels are largely used on Railroads and by Contractors, Brick 
Manufacturers and in excavating Iron Ore, Handling Stock Ore, Stripping Coal Fields and 
Stone. Quarries, and are a most desirable machine for any use where excavating machinery 
ean be used. All of our machines guaranteed to give entire satisfaction.’ otherwise may be 
returned atour expense. For Illustrated Catalogue, Photographs, and any further informe- 
tion desired, address, 


THE MARION 
STEAM SHOVEL 
COMPANY, 


597 W. Center St 
MARION. OHIQ, 


BARNHAKT’S BALLAST UNLOADER. No center rib or leader is required. 




















ENGIN EER. 





OSGOOD DREDGE CO., ‘x ESTABLISHED 1865. EARLE C. BACON 








We are Still in Business 


Making Punches 
That Will Wear. 


We point to 
30 vears rec- 


faye big, 5 
Ye. Tone 


Works 
» Pacific fron Workas 


Mey) Parcel Foundry 
fig) — 200 Machine Co; 














ord and use on IN*sS 
1,000 railroads. py 
Any Design a 
you want, ———— and WINCHES FOR EVERY POSS POSSIBLE DUTY. 








L 0 GROCKER, EAST Pe CRUSHING ROLLS, ORE “WASHERS, Sk SKIPS, MINE CARS, 


GRAVITY DRUMS, MINE MACHINERY, BOILERS & ENGINES 


SCREENS and ELEVATORS for Ore and Rock. 
Manvuracturers OF DRESDGES AND STEAM SHOVELS. ; ROU CAD ODA a Dao aCe Dee ena NOLuy DB 


rune iit CRUSHERS 
THE-TOLEDO FOUNDRY & MACHINE CO. Z 


RAILROAD 
P, 8, FUSTIS, nee 1 Pass. cenit C., B. & Q. BR. CRANES, 
Builders of STOCK’S PATENT PILE DRIVERS, 
Railroad Excavators, Dredging & Hoisting Machinery 


THE STANDARD FOR 
TWENTY-FIVE YEARS. 

Our Railroad Extension Pile Drivers are very highly 
recommended and extensively used by several railroads 


COMPLETE MINING & CRUSHING PLANTS out sour gan sous 
They have an extension of 16 ft., and are provided with 


au attachment for d ng pileson a batter. If requirec 


PHILADELPHIA, PA. 
we will furnish a cut-off saw attachment for sawing off 

























Sole Manufacturers of 


O’CONNOR’S PATENT 


DUMP CAR 






the top of piles to any required height, which enables 

the driver to run on its own work, across rivers, marshes, 

etc.; also, a self-propelling attachment, which will have 7 ' ae 
power sufficient to hau the car of piles at a speed of 8 The Best Car in the market for 
to 10 miles per hour, which enables it to get out of the RAILOAD CONTRACTORS and STEAM 
way of trains without the aid of a locomotive. 


SFOVEL USERS. Illustrated Circular 


sent on application. 


WE MAKE FREIGHT CARS 


OF EVERY KIND. 


See cut of Excavator in every alternate issue 
of this paper. 
Send for new Illustrated Catalogue, 


Toledo Foundry & Machine Co, Toledo, 0. 


THE RAILROAD GAZETTE OF CUBA. 


(LA GACETA DE LOS FERROCARRILES DE CUBA.) 


A Weekly Journal in Spanish, devoted to Railroads, Mining, __¥ nee RATES. 
Navigation, Steam and Hydraulic Engineering, and the Mechani- Months. 
cal and Industrial Arts. 
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Edited by Jose S. Felice, at Habana, Cuba. P.O.Box103, lin. | $4.50) $8,50/$15.00) 


; 14page} 12.00) 22.00) 37.00 
For Sample Copies and Further Information 14 page] 17.00) 80 00} 48.50) 
Address % page| 26.00) 49.00) 95.00 
MIGUEL C. PAUIUMER, lpage | 185-00 








48.50} 95:00 


THE BROWN HOISTING & CONVEYING MACHINE CO., 


CLEVELAND, = - OHIO. 
N. Y¥. Office, Huvemeyer Bld. Gen’! West'n Office, Marae tte Bld.,Chicago. Pittsburgh Office,Carnegie Bid. 


Complete Systems for Handling of Materials. 
THE BROWN PATENT { SstitseRuawee>’  Semeumactanemcmwey 


Shed Tramway. Automatic Furnace Hoist. 
The most perfect machinery for handling ore, coal, etc., from vessels, docks, and cars. 
The Brown Patent Cantilever Cranes, in use on the Chicago Main Drainage Canal. 


Working capacity of ‘Cantilever’ 550 to 700 yards “solid rock in place” per day of 10 hours. 
The best machinery for handling material in Ship Building Yards, such as Marine Plates, 


TROY, N.Y. (80sqin f 











View showing “CANTILEVERS” iain rock from ehantel and transferring Armor Plates, Structural Work, Etc. 
same to spoil bank. Length of Cantilever over all, 303 feet, Designers and Builders of Traveling, Locomotive, Jib, Pillar and other Cranes, Friction 
Maximum height of spoil bank, 80 feet, Clutch Hoisting Engines, Boilers, Skip-Cars, Self-Dumping Buckets, Friction Clutches, Etc. 








INDUSTRIAL WORKS,}§ 
BAY CITY, MICH. | 


MANUFACTURERS OF 


CRANES. 
WRECKING CARS, 
STEAM SHOVELS, 
PILE DRIVERS. 











THE RAILWAY REVIEW. 


CIRCULAR CATALOGUE V. 


Containing Press Notices and Tables of Contents of Books on 


STEAM ENCINES, BOILERS, ETC, 


80 pages._Sent Free to any address. 


John Wiley c& Sons, New York. 





FINEST 


PLUSH = RATTAN 


Coach 

Parlor Car 
Sleeping Car 
Street Car 
Rattan Elevated 


SEATS 


- ELASTIC SLAT 


With either “ Reversible” or “ Walk-Over” Back 








eee ee 
oads 
Forge iam [Use these Seats. 
ALL OTHER 
Seat makers Superiority ~ 
fi Proven by 
combined. Poort 
t 
a The'Times 
SOME LIKE THE OTHERS LIKE THE 
**WALK-OVER,” “STANDARD No. 75.” 


Our customers have their choice. 


EITHER 1S BETTER THAN ANY OTHER [IAKE 


THE HALE & KILBURN MFG. C0., 


PHInADE 





Bie EL 


ALPHABETICAL INDEX 


Accident Insurance.. ...--- 















Ajax Metal Co., Incorp., Philadelphia... xvi 
Allegheny Valley R. KR Vil 
Allen Paper Car Wheel Co., “Chicago... = 
Allison Mfg. Co., Philadelphia, Pa...... iil 
‘American Balance Slide Valve Co., San 

Francisco, Cal.....07 cesses ee . VT 
American Decorative Co., Boston, Mass itl 
American Signa! Co., Baltimore, Md.. VI 
American TypewriterCo.. Muncie,1 Ind.. = 
American Wood assets & Phila- 

delphia, Pa.... . fete a et 
Ashton Valve Co., Vill 
Bacon, EarlC., NewYork,........- III 
Baker. William C., New York City. IX 
Baltimore & Ohio............- XIV 
Blodgett Bros. & Co., Boston, Mass — 
Bost..n Belting Co., "Boston, Mass....-.- x 
Buffalo Seal & Press Co Ruffalo, N. Y. = 
Boies Steel Wheel Co., Scranton. Pa. . VI 
Baldwin Locomotive Works, Philadel- 

Phia, Pa.... 0.02 .eeeseeccsererescsccss xv 


Brooks Loco. Works, Dunkirk. N. Y. XV 
Brown Hoisting & pony evine Machine 









Co., Cleveland, O.. eeeeee ees Til 
Carlisle Mtg. Co., Carlisle, Pa. Vill 
Carlin’s Sons, Thomas, Allegh XVI 
Cassier’s Magazine, New York — 
Canda Mfg ©o., New York Ci Vil 
Chicago Ry. £quipment Co., Chi XVI 





Chicago Bridge & Iron Co., Phaeton 
Heights P. ©., Te... 2.22 eee eee oes IX 


Chicago, Burlington & Quincy Rk. 

Soden cb ae poeta Na « stelseltesiensmisiastes I,x¥,xV 
Chicago & Alton Rd..........-.- Xt 
Chicago & Raton Mlinois Rd.. axiVs 





Chicago & Grand Trunk Ry.... 
enicaee & Northwestern Ry. exe Xi&x1Vv 
Qhicago, Milwaukee & St. Paul Ry aoe 


Chicago Pnevmatic Tool Co., Chicago. . VIII 
Chicago. Rock Island & Pacific Rd...... XiV 
0, C., 0. & StL Ry. 2 oi. aici ce sees = 
Cleveland Twist Drill Co, Cleveland, O0- XVI 
Consolidated Car Htg. Co., Albany N. Xe Tx 


Chester Steel Casting Co., Philadelphia. XVI 
Correspondence School of oe 
Seranton, Pa.......-.- x 





Columbia Engraving Co., “Chicago, Il. Vill 

Continuous Rail Joint Co., of ‘America, 
Newark. N. J PE ecr ue cme soe Vv 

Crocker, L. O., st Braintree, Mass.... lil 


Darlington’s Hand Books... .....--- at 
Dayton Malleable Iron Co., Dayton, 0. 
Delaware & Hudson Hiver...........-++- 
Detroit Graphite Mfg. Co., Detroit,Mich IX 


Diseases of the Air Brake System... ... XV 
Dudgeon, Richard, New York.:....-... Vv 


East Buffalo Iron Wks., Buffalo, N. Y.. I 
Egan Co., The, Cincinnati, ORs — 
Electric Selector & Siz, Co.. New York.. = 
Elliot Frog & Switch Co.,E. St.Louis, Il.. Ix 











Ellwood Mfg. Co., The if L., DeKalb,Ill.. XVI 
Ensign Mfg. Co., ‘Huntington W.V VII 
Erie Railway.. x 
Ewald Iron Co., St. ‘Louis, Mo . Ix 
Falls Hollow ey Bolt Co., Cuyahoga 

Falls, O vill 
Fay & Co., I 
Fitchburg Ra x 


Folsom Snow Guard Co., Boston. 
Fox Solid Pressed Steel Co., Chicago, ti, 1X 
French Spring Co. The A. Pittsburgh.. Vil 


Galena Oil Works, Ltd., Franklin, Pa... I 
Gilbert, Bradford L., New York........-. 1 
€ lazler Headlight Co , Rochester, N.Y 

Gould Coupler Co., Buffalo, N. Y....... 


Harlan & Hollingsworth Co., Wilming- 

fons Del rere ce aaelaleoee eases sie te steely 
Hasell Perfected Ry Sig. Co., N.Y.City. = 
Hueseler, C. H.. & Co., Philadelphia, Pa.. 


Hale & Kliburn Mfg.Co., Philadelphia... = 


Mlinois Central...........20..e0005++ 
Illinois Engraving Co., Chicago. 
India Alkali Works, Boston, Mass. 
Industrial Works, Bay City, Mich....... 
Ingersoll-Sergeant Drill Co., NewYork II 






Jackson & Sharp Co., Wilmington, Del. VII 
Jones & Lamson Mach. Co., Springfield, 








Vitsin iu sian aie iagioracentees sae eee eee xvJ 
Krupp (T.Prosser & Son, New York).... xV 
Lake Shore & Michigan Southern Vv 
Leach, Henry L., Boston, Mass.... oe I 
Leslie; J:/8:, Paterson, N. J....-.ese56e++ II 
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WROUGHT IRON WHEEL CENTERS, VAUCLAIN’S PAT. 





TANDARD 
STEEL: 


WORKS, 
PHILADELPHIA, PA- 
ad 


STEEL TIRES 


Manufactured by an Im Apes 
Process, Insuring Solidity 


WROUGHT IRON CENTERS 
Steel Tired Wheels. 


REPRESENTATIVES. 





CHICAGO — 1013 Monad 
nock Bldg., 
Pitz-Hugh & Spencer. 
ST. LOUIS—516 N. 3rd. 8 
Andrew Warren. 





BOOKS. 











pas latest Work on any subject promptly 
supplied on receipt of publishers’ price. 
Adaress Book Department 


THE RAILWAY REVIEW. 


ee 





—— 


WHY NOT try LIGNOMUR 


Headlinings in those new passenger coaches? Itis handsomest, cheapest and BEST- 


The BOSTON & MAINE, PENNSYLVAN 


1A, and a dozen other systems useit exten- 


sively. We willsupply enough for one or two coaches on approval, to be paid for only 
if satisfactory. Send for samples, directions and prices- 


AMERICAN DECORATIVE COMPANY 


68 and 70 Pearl Stree 


Pt, BOSTON, MASS, 


We also manufacture ELEGANT RELIEF DECORATIONS FOR HOUSES. 


TO ADVERTISEMENTS. 


Lehigh Valley R. R.. saree XIV 
Lidgerwood Mfg. Co., “New York.. a 
Latrobe Steel Works, Latrobe, Pa. 








Link Belt Machinery Co., Chicago, Mls aX 
Long & Allstatter, Hamilton, ‘Ogee Wisk 
Manasse, L., Chicago.............+-.-+ NV ELE 


Marion Steam Shovel Co., Marion, O. .. lil 
Mason & Hamlin Co., Boston, Mass.... I 
McConway & Turley Co.. Pittsburg, Pa. XII 







Michigan Central XIII 
Missouri Pacific xv 
M., K. & T. R. R. a. evs 
Monon Route. + X&XIV 
Moore, M. M., Chicag: VIII 


Morse Twist Drill Oo., Yew Bedf’d,Mass XI 
Marshall, W. H.. Chicago, Teese ses x 
Mt. Vernon Car Mfg. Co., Mt.Vornon,Ill VI 
Mundy, J. 8., Newark, N. aaaecietees eens xXVI 


N.Y.Belt & Packing Co.,Lim NewYork XVI 





Ohio Locomotive Injector Works, 
Chicago... F XV 
| Ohmer’s, M., Sons Co., Dayton, 0 2h 
I 


Hendrick Mfg. Co., Ltd., Carbondale, Pa. p-S 
PageWoven WireFenceCo., ,Adrain,Mich, IX 


UN ceN icp Nwd gee (FL, ARCs oa serectenih sesinrinrict XIV 
Nat'l Hollow Brake Beam Oo.,Chicago. XVI 
National Malleable Castings Co., 
Clovelands O; sseee aasesee eee XiI&X1V 
Niles Tool Works, Hamilton, O.. x VIL 
N eibampton Emery Wheel Co., “Leeds, 
Mass Vill 








Osgood, Dredge Co., ‘Albany, ao 





















Palmer Car Ventilator Co., Boston...... I 
Peerless Rubber Mfg. Co., New York.. XI | 
Pennock Bros., Miuerva, O.......... we WL 
Pennsylvania Lines... Ix 
Pennsylvania Steel Go., Steelton, Pa XVI: 
Pittsburgh Locomotive & Car Works. 
Pittsburgh, Pa.. he xv 
Pittsburgh & Lake Erie UR: Ree : _ 
Place Machine Co..Geo.,New York x 
Pope Light, Albany, N. Y. IX 
Porter & Co., H. K., Pittsburgh, P é XV 
Potter & Hollis Foundry Co., Chicago.. WITT 
Pratt& Letchworth, Buffalo, NiXaowee Seni 
Prosser, Thomas & Son, New York...... XV 
me ROMICO:, OHICA Osea. cece. cons cece en VIIL 








Railroad Gazette, Habana, Cuba.. ..-.. Wit 
Railroad Supply Co., The, Chicago.. : 
Roberts, Throp &Co., Three Rivers,Mich Vil 











Ramapo Wheel & Fay. Co.,Ramapo.N.Y. ve 
Reading Railroad........ ......- Bee x 
Rood & Brown, Buffalo, N. I 
Rood, C. E., Lancaster, N I 
Ross Valve Co., Troy, N. Y.. xVI 


Riehle Bros. Testing Mach, c 
delphiay Pas. <5... ssgcemen teams 1 
Richmond oa & Mach. Wks., 





Richmond, x 
Rogers Ceoincds e Company, Patter- 

BOW, ON. Diss varin coves co easeneed mee noun KV 
Sheffield Car Co., Three Rivers, Mich.. if 
Signal Oil Works, Ltd., Franklin, Pa.... KVI 


Sams Auto. Car Coupler Co., Denver.. - 
Safety Car Heating & Lighting Co., 

New York.. : Vil 
Sewall, J. H.. V 
Standard Couple r | New Y 
Standard Steel Works, Philadelphia. Pa. IV 
St. Louis Car Coupler Co., St. Louis, Mo. XITI 






Stow Mfg. Co., Binghampton, Nekaces.s Vill 
Sturtevant, Chas. L.,Washington, D. C.. I 
Schenectady Locomotive Works, Sche- 
noctady. Nii .....scickie ep niece samen XV 
Stone, Frank B., Chicago, Ill... ........ I 


The Thurman Fuel Oil Burner Co., In- 





Gianapolis, Ind. -; isos.) les beceees ee VIil 
Trojan Car Coupler Co., The,Troy,N.Y. I 
Toledo Fdy. & Machine Co., Toledo, O.. TH 
Union Grease Co.. Boston, Mass......... VI 

! Tnion Pacific R. R.. Booey XI 
U.S.Wind Engine & Pump Co., ’ Batavia, Til. I 


Vandercook Eng. & Pub. Co., cae: Xvi 


Vulcan Iron Works, Chicago..,.. Tir 
Vulcan Iron Works, Toledo, O.. tee II 
Wabash Railroad......... ..0.....ce-+0+ xi 
Watson & Stillman, New York x1 





Weaver, Edward C., Washington, D.C... I 
Westinghouse Air Brake Co.. Pittsburg xI 
Westinghouse Machine Co., Pittsburg... LV 
Western. N.Y. & Pa. ROR... 25.2. 






Weir Frog Co., Cinc nnati, O.. .... IX 
Whittlesey, Geo. P., Washington, D.C... 1 
Wiley & Sons, John, New York........... Iv 
Woods Machine Co., 8.A., Boston, Mass. ve 








SOMETHING ABOUT WESTINGHOUSE ENGINES. 


TESTING. 


VERY Westinghouse Engine, from the five horse-power Junior to the seven- 


TESTING ROOM, 





hundred horse-power Compound, is te 
Ample facilities for testing the larger siz 
new shops, 
commodations for nine engines at once. 
haust from any one engine can be turned 
and weighed. The engines are loaded by 


now approac hing completion. 


sted under full load before shipment. 
es of engines will be provided in our 
Our present testing room has ac- 
The piping is ar ranged so that the ex- 
into a surface condenser, condensed 

means of a Prony Friction Brake. 


Every engine carries its full load from two to four days. 


We make running tests on all Junior 


tests on two engines taken at random from every shop order. 
ful test of the steam consumption of every Compound engine we build. 


and Standard e ngines and economy 
We make a care- 


Reports 


of these tests with sample indicator cards are on file for every Compound engine 


ever built by us. This means that when 
may be sure it is in perfect running order, 


you buy a Westinghouse engine you 
its adjustments correct, its ‘internal 


friction not excessive and its steam consumption well within the limits of good 


economy. Further, it means that when y 
eal performance of our engines, it 


is not a ‘bluff’ 


ve make a guarantee as to the economi- 
but a fact, which may be 


verified by our records: or by a test which the purchaser is free to make in our 


shops under the supervision of his own 
furnish every facility. In this respect th 
no imitators. 
and methods of manufacture. Our shops 
others interested in steam power. 
a little cireular which explains it more 


expert, and for which we will gladly 
e Westinghouse Machine Company has 


We cordially invite the most critical inspection of our product 


are open at all times to engineers and 


If this peas is of interest we will send you 
» fully. 


THE WESTINGHOUSE MACHINE COMPANY, 





Pittsburgh, Pa. U. §. A. 
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172 High Street, 


Extra Heayy Self Feed Saw. 


BOSTON. 


Air Brake Hose. 
Boston Belting Co., Boston, Mass..... 
Peerless Rubber Mfg. Co., N. Y. City.. 


Air Compressors. 


x 
XI 


The [ngersoll-Sergeant DrillCo.,NewYork. IT 


Anti-Friction Metals. 3 
Ajax Metal Co., Incorp., Philadelphia. 
Balance Siide Valves. 
American Balance Slide Valve Co., 
San Francisco, Cal........-...00+s00+ 


Architects. 

Bradford L. Gilbert, New York......- 
Ballast Unloaders. 

Industrial Works, Bay City, Mich.... 

Marion Steam Shovel Co., Marion, 0O.. 
Barbed Wire. . 

Ellwood Mfg. Co.,TheI.L., DeXalb, Ill. 
Belting, Rubber. 

Boston Belting Co., Boston 

N. Y. Belting & PackingCo.,Lim.,N.Y. 

Peerless Rubber Mfg. Co., N. Y. City.. 
Blocks, Pulleys, ete. 

Thos. Carlin’s Sons, Allegheny, Pa.... 
Boiler Fronts and Fittings. 

Vulcan Iron Wks. Co., Toledo, O.....- 


Boiler Pliate., 
Ewald Iron Co., St. Louis, Mo.......... 


Boiler Stay-Bolts— 
Ewald Iron Co., St. Louis, Mo. ........- 
Falls Hollow Stay-Bolt Co., Cuyahoga 

Falls,O. 

Boilers. 
Carlin’s Sons, Thos., Allegheny, Pa.... 
Moore, M. M., Chicago......---s+-.1- 
U.8.Wind Eng.&PumpCo., Batavia, Ill. 

Bolsters—Body-. r 
Fox Solid Pressed Steel Co., Chicago.. 

Bolt Iron— 

Ewald Iron Co., St, Louis, Mo 
Falls Hollow Stay-Bolt Co., Cuyahoga, 
Falls,O es 

Books. F 

Wiley & Sons, John, New York.. 


Brake Beams. : 
Nat'l Hollow Brake Beam Oo. Chicago 
Brakes : 
Westinghouse Air Brake Co.,Pittsburg 
Brake Slack Adjuster. 
J. H. Sewall, Worcester, Mass......... 


Brick Plants. 
Carlin’s Sons, Thos., Allegheny, Pa... 


Bridges. 
Chicago Bridge & Iron Co., Chicago... 
Pennsylvania Steel Co., Steelton, Pa. 


Cars. 
Allison Mfg. Co., Philadelphia, PSje.<2 
Canda Mfg.Co., New York City....... 
Carlisle Mfg. Co., The, Carlisle, Pa.... 
Ensign Mfg. Co., Huntington, W. Va... 
Harlan & Hollingsworth Co., Wilming- 
ton, Del.......6- secs sceesetererenne ee 
Jackson &Sharp ©o., Wilmington, Del. 
Mt. Vernon Car Mfg.Co., Mt.Vernon, III. 
Pennock Bros., Minerva, O..........-..+ 
Peteler Portable Ky. Mfg. Co., Minne- 
apolis, MinN......---+-++ee+eere ee eeee 
Cars—Dump-. 
Thos. Carlin’s Sons, Allegheny, Pa.... 
Peteler Portable Ky. Mfg. Co., Minne- 
apolis, MiMM........-+++ sere ee eee enee 
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Extra Heavy Car Sill Planer.—4 Sides. 





S. A. WOODS MACHINE CO. 


RAILWAY SUPPLY DIRECTORY AND INDEX TO 


Cars—Hand. 
OD eres Throp & Co., Three Rivers, 
CHS en eo tecnicos ee Mesh sia= 3 
Shetfield Car Co., Three Rivers, Mich. J 


Car Axles. 
Goulds Steam Forge Oo., Buffalo.... -- 


Oar Cuuplers. 
Dayton Malleable Iron Wks, Dayton,O i 


Gould Couvier Co., Buffa, .N . XI 
McConway & Torley Co.,Pittsburg,Pa. XII 
National Malleable Castings Co., Chi- 
CARO leas Soalesei eines enact X&XIV 
Pratt & Letchworth, Buffalo, N.Y. .. XIII 
St. Louis Car Conpler Co., St.Louis,Mo. XU 


The Railroad Supply Co., Chicago.... 

Sams Auto. Car Coupler Co.,Denver.. — 
Standard Coupler Co., New York City if 
Trojan Car Coupler Co.,The,Troy,N.Y. I 


Car Heating and Car Heaters. 
William C. Baker, New York City... Vv 


Consolidated Car Heating Co., Albany. IX 
Safety Car Heating & Lighting Co,, : 
NOW YOLK. ... cc ccse sree ee neetevencenee Vil 
Oar Lizhting. 
Consolidated Car Htg.Co., Albany,NY. Ix 
Safety Car Heating & Lighting Co., 
New York City..... ..cecesccsrecetsse* Vil 
Car Seals. 
Buffalo Seal &Press Uo., Buffalo,N.Y. — 
Car Seats. 
Hale & Kilburn Mfg. Co., Philadelphia IV 
Car Shop Machinery. 
Woods Mach. Co., 8. A., Boston, Mass. v 
Car Springs. 
Boston Belting Co., Boston. Mass... .-. x 
The A. French Spring Co.,Pittsburgh. Vi; 
N.Y. Belting & Packing Co., Lim.,N. Y. XVT 


Car Ventilating. 
Palmer Car Ventilator Co., Boston.... Il 


Car Wheels. 
Allen Paper Car Wheel Co., Chicago... = 


Boies Stee! Wheel Co., Scranton Pa... VI 
Canda Mfg. Co.,New York City.......- VII 
Chester Steel Castings Oo., Phila., Pa.. XVI 
Krupp (1. Prosser & Son, New York... xV 
Mt. VernonCarMtg.Co.,Mv. Vernon, Ill, vil 
Ramapo Wheel& Fdy.Co.,Ramapo,NY. v1 
Rood & Brown, Buffalo, N. Y... .... 1 
Standard Steel Works, Philadelphia,Pa TV 
Oastings—Car. 
Mt. Vernon Car Mfg.Co., Mt. Vernon,Il VII 
Castings—Maltlleable tron 
Day ton Matlexble [ron Wks, Dayton,O. I 
National MaHleable lron Castings Co., 
Cleveland,O=<22..5. ....ese006 XIT&XIV 
©. E. Rood, Lancaster, N. Y..... ercawe I 
Cattle Guards. 
The Railroad Supply Co., Chicago.... I 





Channeling Machines. 
The Ingersoll-Sergeant DrillCo.,New York. II 


Cleaning Compound. 


India Alkali Works, Boston, Mass... XVI 
Coal Handling Machinery. 

Link Belt Machinery Co., Chicago.... Ix 
Coaling Stations. 

Industrial Works, Bay City, Mich. . I 
Contra: tors’ Supplies 

Carlin’s Sons, Thos., Allegheny, Pa..... XVI 

Ladgerwood Mtg. Co., New Yor! Ee == 

Q. & C. Co., Chicago.............. VIL 














Conveying Machinery. 

Link Belt Machinery Co., Chicago... Ix 

Cooling Compound. 

Union Grease Co., Boston, Mass....... vi 

Cranes. ; 

Industrial Works, Bay City, Mich.... . In 

Crank Pins. 

Ewald Iron Co., 8t. Louis, Mo........-. IX 

Crossings. 

Carlisle Mfg. Co., Carlisle, Pa...... .. vi 
Pennsylvania Steel Co., Steelton, Pa.. XVI 

Crossing Signals. 

American Signal Co., Baltimore, Md.. vi 
Electric Selector & Sig. Cu., New York.. — 
Hasel, Perfected Ry.Sig. Co., NY City. — 
The National Switch & Signal Co.,Eas- 

TOD) EP Bia cesinuistslaplcnesisamincp's swale sas ieem = 
Pennsylvania Steel Co., Steelton, Pa.. XVI 

Depot and Drawbridge Siznals,. 
American Signal Co., Baltimore, Md.. VI 
Electric Selector & Sig. Vo., New York. _ 
Hasell Perfeeted Ry.Sig. Co., NY City. _ 
The National Switch & Signal Co., Eas- 

TON, PA aes - ion cesses cieeacgne saci == 
Pennsylvania Steel Co., Steelton, Pa.. xVI 

Deck Engines. 

Vulcan Iron Wks. Co., Toledo, O...... I 

Ditching Machinery. 

)Marion Steam Shovel Co., Marion, O.. Til 
Vulcan Iron Wks. Co., Toledo, O..... il 
Vulean Iron Works, Chicago.......... Til 

Drawing Instruments. 

Manasse, L., Chicago...............++- Vill 

Dredges. 

Brown Hoisting & Conveying Machine 

Co., Cleveland, O. RSM eee estat TI 
Osgood Dredge Co., Albany N.Y.... lil 
Vuican Iron Works, Moledo, O.. i IL 
Vulcan Iron Works, Chicago.... il 

Drills 
Cleveland Twist Drill Co., Cleveland,O. XVI 


The Ingersoll-Sergeant DrillUu..NewYork I! 


MorseTwistDrillCo., New Bedf’d, Mass XI 
Drillse—Portable. 

Stow Mfg. Co., Binghamton, N. Y.....- Vill 
Drills—Pneumatic. 

Haeseler & Co.,C. H., Philadelphia, Pa. VIII 


Electric Locking of Switches & Signals 


American Signal Co., Baltimore, Md.. VI 
Electric Selector & Sig. Co., NewYork. _ 
Hasell Perfected Ry. Sig. Co., NY City. 
ue RE Switch & Signa! Co., Eas- 

n, Pa 5 


Electric Heating or Electric Heaters. 





Consolidated Car Htg.Co.,Albany,N.Y. Ix 
Emery Wheels. 
N Y. Belting and Packing Co., Lim... XVI 
Northampton Emery Wheel Co. Leeds, 
MASS See won aeeteieenele sss euinala eea¥eess eres v1u0 
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Automatic Knife Grinder, 


61 So. Canal Street, 
CHICAGO. 


ADVERTISEMENTS. 


* 
Vv 


For Car Bullders. 





E gineering Instruments and Drafts- 


men’s Materials, 
Maunasse, L., Chicago 
Engines. 
Carlin’s Sons, Thos., Allegheny, Pa.... 
Cartisie Mty. Co , The, CarniGN Paes 
REET eCod Mfg. Uo., New York ..... 
hhoenix Hand and Power 
Mansfield, O........... ieee * 
U.S.Wind Kng &PumpOo., Bat: 1 
Westinghouse Machine Co., Pittsburg., 
Enuginueers, (vusulting. 
Marshal, W. i, Ohicaccnee Saaecees 
Engraving, Electrous, etc. 
Columbia Engraving Co., Chicago 
Illinois Engraving Co., Chicugo... 
Vandercook Eng. & Pub, Co., Chi 
Excavators, 
Brown Hoisting & Conveying Machine 
Cos Cleveland; Ol awe ieeeeen ces 
Industrial Works, Bay City, Mich.... 















Marion Steam Shovel Cu., Marion, O. 


Osgood Dredge Co., Albany N.Y. . 
Toledo F’dy. « Machine Uo., Toledo, O. 
Vulcan [ron Works Oo.. Toleao, O.... 
Vulcan Iron Work , Chicago 
Fence Posts— Steel. 


Adam, W..J.;, Joliet; Mivvicnrase ecsetes 
Fences— Wire. 

Adam, W. J., Joliet, Ill......... «....-- 

Ellwood Mfg. Co.,The J, L., DeKulb, 111 


Page Woven Wire Fence Uo., Adrain, 
Michti.c. -Sc.ieeacroneeeee eee 


Field Glasses. 
Manasse. L., Chicago.............++-++ 
Filing Cabinets for Tariffs, etc. 


M. Ohmer Sons Co., Dayton, O 
Flexible Shafts. 


Stow Mfg. Co., Binghamton, N. Y..... 


vnl 


xvl 
vill 


vill 
I 

TV 
x 


vu 
x 
XVI 


It 
il 
1 
iI 
lil 


II 
III 


vVul 


Freight Elevators and Freight Hand- 


ling Machinery. 
Industrial Works, Bay City, Mich 
Frogs and Crossings. 
Carlisle Mfg. Co., Carlisle, Pa......... 
Elliott Frog&SwitchCo,.E.8t. Louis, 11. 


Pennsylvania Steel Co., Steelton, Pa... 

Weir Frog Co., Cincinnati, O..... .... 
Graphite Paint. 

DetroitGraphiteMfg.Co., Detroit, Mich 
Greare. 

Union Grease Co., Boston, Mass 
Headlights. 


Glazier Headlight Co., Rochester,N Y 


Headlinings—Puassenger Car. 
American Decorative Co., Boston,Mass 
Hoisting Engines. ' 
Thos. Carlin’s Sons, Allegheny, Pa.... 
Industrial Works, Bay Uity, Mica...... 
Lidgerwood Mfg. Co., New York.. 
Mundy, J.S., Newark, N J..... 
Vulcan Iron Wks. Co., Toledo, O.. 
Holiow Stay-Bolt Iron— 
Fails Hollow Stay-Bolt Co., Cuyahoga 
Falls, 0 


Continued on next page. 
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The Lake Shore & Michigan Southern Ry, 


R. DUDGEON’S 
IMPROVED HYDRAULIC JACKS, 


Patented 1884. 





or Crank Pinss 


Communications by letter will receive prompt attention. 


24 and 26 Columbia St..NEW YORK. 


Punches. 


Roller Tube Ex- 

panders and Direct- 

Acting Steam 
Hammers. 





rT LEADS 


In completeness of equipment, 


Gomfort of transport, 


Promptness of service, 


Fast and elegant trains. 


A. J. SMITH, Gen. Pass. and Tkt Ast. CLEVELAND. ©. 


Established 1888. 


CONTINUOUS 
RAIL JOINT COMPANY 


of America. 
912 Prudential Bldg. 


NEWARK, N. J. 
IN SUCCESSFUL USE ON 
_ §6 RAILROADS. 


‘ —__ 
Write for Circular and full 
Information, 
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AMERICAN SIGNAL COMPANY. 


—— SOLE MANUFACTURERS OF THE ——-—— 


AMERICAN ROAD CROSSING SIGNAL. 


A reliable device for protecting HIGHWAY CROSSINGS of railroads at 
combining SIMPLICITY, RELIABILITY and ECONOMY. 


grade, 
only ROAD CROSSING SIGNAL on the 
CIRCULT CONTROLLER 





It is also the only RO 


market that 1s operated by a 
plaeed on a telegraph pole 
the track, and which, SN no machinery or bars to be placed on the track. 

D CROSSING SIGNAL on the 
free fromall machinery which needs fre quent repairs or winding up, 


The 
entirely away from 


market which is all automatic. 


| 
f 


WORKS: Thurmont, Md. 





It is not affected by speed of trains nor burned out by lightning. 

It is impossible for it to fail to give the alarm when a train is approaching 
alarms when a train is leaving a crossing, 

The battery which furnishes the motive power will operate the signal for one 
than 40 trains daily. 

There are no cut-outs necessary on the track as the cutting out is done automatically in the Alarm Apparatus. 

It is not affected by heat or cold, as the battery will withstand a temperature of 50 degrees below zero 

The AMERICAN isa ROAD CROSSING SIGNAL that can be relied upon at all times, and needs less at- 
tention and has proven more satisfactory than any ROAD CROSSING SIGNAL in use. 
Write for descriptive catalogue and prices, 


GENERAL OFFICE: Nos 10 & 102 West Fayette St., 


—=—_. 


a crossing or for it to give 


year where there are 


Baltimore, 


WRITH FOR SPECIAL ARRANGEMENTS FOR A TRIAL SIGNAL. 


WRITE FOR 
CATALOGUE. 





WITH 
QNE PACKING 








89 Hartford 


Its movements 


false 


not more 


are 


Md. 


UNION GREASE 
COMPANY 


30,000 MILES « 


St., 


OF UNION GREASE ““ 


RAILWAY SUPPLY DIRECTORY AND INDEX TO ADVERTISEMENTS. 


Continued from preceding page. 
Hose Connections. 


Peerless Rubber Mfg. Co., New York. xi 
Hose, Air Brake. - 

Boston Belting Co.. Boston.....-....--+ x 

N.Y. Belting & Packing Co., Lim..NY. XIV 

Peerless Rubber Mfg. Co., New York.. xX) 
Injectors. 

nice Locomotive ae tor Works, Chi- ay, 


cago. 


{abetlocking Switchesand Grade Cros- 
sing Interloe king Machines. 


Pennsylvania Steel Co. Steelton, Pa. XVI 
Iron Bridge Work. 

Chicago Bridge & Iron Co., Chicago 1x 

Pennsylvania Steel Co., Steelton, Pa. XVI 


fron and iron Work. 
“Bast Buffalo Iron Works, Buffalo, N.Y. I 
C. E. Rood, Lancaster, N. Y..... I 


Ise Stay-Bolts—Solid— 


Ewald lron Co., St. Louis, Mo.. ... {oe 
Falls Hollow Stay-Bolt Co., Cuyahoga a 
TaslI Ne ates rerteeee cree acetone eee VIII 
yacks. 7 
Richard Dudgeon, New York.....-.... V 
Watson & Stillman, New York......... XI 
Journal Bearings. 
Ajax Metal Co., Incorp., Philadelphia. XVI 
Brady Metal Co., New Yorkin: eee VIII 


Lighting—Car Lighting or Pope Light 











Consolidated Car Htg Co.,Albany,N.Y. IX 
Loam Grinders. 

Thos, Carlin’s Sons, Ailegheny, Pa... XVI 

Rienle Bros. Testing Macuine Vo, Poila- 

delphia;sPar )s°2cese. ates eeensetencoe 1 

Locomotives. 
Baldwin Locomotive Works, Philadel- 

DPHIAS SE Aee se sales’ Secas heme e rine XV 
Brooks Loco. Works, Dunkirk, N. Y.. xV 
Porter & Co., H. K., Pittsburgh, Pa..... XV 
Pittsburgh Li yeomotive & Car Works, 

Pittsburgh, ewes esercee ees) = 25s s-ylson XV 
Richmond Locomotive & 

Works, Richmond, Va.................- XV 
Rogers Locomotive & Machine Works, 

PaversOnwNe sd -sscenceweew or eeunee xV 
Schenectady Locomotive Works, Sche- 

nectady, N.Y.. xv 
Lecomotive Boiler Tubes. 

Allison Mfg. Co., Philadelphia, Pa.... Til 
Locomotive Fire Kindlers. 

J. 8. Leslie, Paterson, N,J............ II 
Lubricants. 

Union Grease Co., Boston, Mass......, VI 
Lumber. 

Stone, Frank B., Chicago. ........... I 
Machinery and Machine Tools. 

Cleveland Twist DrillCo.,Cleveland,O XVI 

Long & Allstatter Co., Ha imilton, oO. Vill 

Morse Twist Drill Co., New Bedford, 

Masai ss eos caeek ose meme eeeneeaes XI 
Niles Tool Works, Hamilton, 0O.. ‘ Vil 
Place, Geo., Machine Co., New York . xs 
Riehle Bros. Testing Machine Co. 

Philadelphia, Pa i.e cesses eeeroesas I 
Stow Mfg. Co., Binghamton, N. Y.. VITI 





Mandrell Rolled Hollow Stay-BoltlIron 
Falls Hollow Stay-Bolt Co., Cuyahoga 


Falla, (Oo ORs, arssideese tesee eee Vill 
Matting—Rubber. 
Peerless Rubber Mfg. Co., N. Y. City.. XI 








Mining Machinery. 


ee Iron Wks. Co., Toledo. O...... Il 
ils. 

Galena Oil Works, Ltd., Franklin, Pa.. me 

Signal Oil Works, Ltd., Franklin, Pa.. XVI 
Opticians. 

Manasse, L., Chicago.... ........-...- vill 
Ore Handling Machinery. 

Brown Hoisting & ConveyingMachine 

Co., Cleveland, O.........--01.c0ee00 Ti 

Packing. 

Boston Belting Co., Boston, Mass.. x 

New York Belting & Packing Co., 

Lim, New YOrknesscrecese seen seems XVI 

Peerless Rubber Mfg. Co., N. Y. City. xi 
Packing Grease. 

Union Grease Co., Boston, Mass...... vi 
Paints. 

DetroitGraphiteMfg.Co.,Detroit, Mich. IX 
Patents. 

Sturtevant, Chas. L.,Washington, D.C. I 

Weaver, Edw. C., Washington, D. C... I 

Whittlesy, Geo. P., Washington, D. C.. I 
Perforated Metals. 

Hendrick Mfg. Co., Ltd. ,Carbondgle,Pa. x 


Pianos and Organs. 
Mason & Hamlin Co., Boston, Mass.... 1 


Pile Drivers. 





Thos. Carlins’ Sons, ANegheny, Pa.... © XVI 

Industrial Works, Bay City, Mich..... Til 

Lidgerwood Manuf’g Co., New York.. = 

Osgood Dredge Co., Albany, N. Y.... iil 

Vulcan Iron Works, Chicago.......... Ill 
Pipe Joint Grease, 

DetroitGraphiteM fg.Co., Detroit,Mich. ip.< 
Planing Mill Machinery. 

Woods, Machine Co., 8. A., Boston....... V 
Pneumatic Tools. 

Chicago Pneumatic Tool Co., Chicago. VIII 


Portable Power Drill and Reamers. 








Haeseler,C. H., & Co., Philadelphia,Pa. VIII 
Pressed Steel Specialties. 
Schoen Mfg. Co., Pittsburgh, Pa...... — 
Pulley Blocks. 
Thos. Carlin’s Sone, Allegheny, Pa.... XVI 
Pumps. 
Carlin’s Sons, Thomas, Allegheny, Pa. XVI 
Moore; M. M.;, Chicago. .... ce sececc case Vill 
Pumps and Presses—Hydraulic. 
Riehle Bros.Testing Eo Phila- 
delphia, Pa....... I 
Punches—Ticket. 
Crocker, L. O., East Braintree, Mass.. fi 
Rail Joints. 
Continuous Rail Joint Co. of America, 
Newark, N. J...... PSAEO SO SOn GBOGALO AO 
Rails. 
Pennsylvania Steel Co., Steelton,Pa.. XVI 
Rails—Light T. 
Peteler Portable Ry. Mfg. Co., Minne- 
apolig: Minitiieee octets wane oneness — 
Rail Sawsn. 
Industrial Works, Bay City, Mich...... Til 


Railway Castings. 
Chester SteelCastings Co.,Philadelphia XVI 
Dayton Malleable Iron W ks. ,Dayton,O iT 
East Buffalo Iron Works, Buffalo, N. Y. af 


National Malleable Castings OCo., 
Cleveland, O.. XII&XIV 
Vulcan Iron Wks. Co,, Toledo, Ogiccee IL 








Mailway Fencing. 
Ellwood Mfg Co., The I. L., Dekalb, Ill, 
Page Woven Wire Fence Co. $ Adrian, 
Micha pnipeesecawen ss s-he = aoeelener 
Railway Supplies. 
Q &C Co., Chicago.. 
Railroad Supply Co., The, Chicago 
Schoen Mfg. Co., Pittsburgh, Pa... .. 
Sheffield Car Co., Three Rivers, Mich. 
Stone, Frank B., Chicago.__ 
Roof Snow Guards. 
Folsom Snow Guard Co., Boston, Mass. 
Rope. 
Thos. Carlin’s Sons, 
Rubber Goods 
Boston Belting Co., Boston, Mass. . 
New York Belting & Packing Co., 
Lim PNew: Orns) Wier. desence E 
Peerless Rubber Mfg. Co., N. Y. City., 
Sand Feeder. 
Henry L. Leach, Boston, Mass. 
School of Mechanics. 
The Correspondence School of Mechan 
ics, Scranton, Pa 
Screw Jacks. 
Riehle Bros. Testing Machine Co., 
Shafting—Flexible, 
Stow Mfg. Co., Binghamton, N. Y 
Signals, Railway_ 
American Signal Co., Baltimore, Md... 
Electric Selector & Sig. Co., New York. 
Pennsylvania Steel Co,, Steelton Pa 
Signal Clock for Starting Trains. 
Blodgett Bros. & Co., Boston. Mass... 
Spark Arrester. 





Allegheny, Pa... , 





Phila 


Hendrick Mfg.Co., Ltd., Carbondale, Pa. 


Spark Arrester Plate. 
fendrick Mfg. Co., Ltd.,Carbondale, Pu. 
Springs 
The A. French Spring Co., Pittsburgh 
A Seas terepats 
oston Belting Co.,Boston, Mass.. 
New York Belting & Packing Co., ¢ 
(Limited), New York City.. . 
Peerless Rubber Mfg. Co., N. Y. City.. 
Stand Pipe for Water Stations. 





U. 8. Wind Eng.& Pump Co.Batavia, Ill. 


Stay-Bolt tron— 
Ewald jron Co., St. Louis, Mo 


Falls Hollow Stay-Bolt Co., Cuyahoga 


RIGMBMMEEING, «0.3 -00c0cccsevrccscseueee 
Stay-Bolt Tapping Machines. 
Stow Mfg. Co., Binghamton, N. Y. 
Steam Shovels. 
Industrial Works. Bay City, Mich.. 
Marion Steam Shovel Co., Marion, 0.. 
Toledo Fdy. & Machine Co., Toledo, 0. 
Vulcan Iron Works, Toledo, 0. ....... 
Vulcan Tron Works, Chicago. .... 
Steel Tires. 
ouey (I. Prosser & Son, NewYork)... 
Latrobe Steel Works, Latrobe,Pa 
Prosser, Thomas & Son, New York..... 
Standard Steel Works, Philadelphia.. 
Steel Castings 
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XVI 
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VIIl 
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xV 


XV 
1V 


Chester Steel ( CastingsCo.,Philadelphia XVI 


Krupp (T. Prosser & Son, New York).. 
Potter & Hollis Foundry c 40., Chicago, 
Pratt & Letchworth, Buffalo, N. Y.. 


XV 


Vill 


Xi 


Switches and Switch Stanas. 
Carlisle Mfg. Co., Carlisle, Pa........ 
Elliott Frog & Switch Co., E. St. Louis. 
Pennsylvania Steel Co. ,Steelton, Pa... 
Sheffield Car Co., Three Rivers, Mich 
Weir Frog Co., Cincinnati, oO 


| Wariff Filing Cabinets. 





M, Ohmer’s Sons Co., Dayton, O 


| Testing Laboratory. 


Riehle Bros. Testing MachineCo., Phila 


Testing Machines. 
Riehle Brothers Testing Machine Co. 
Philadelphia cismat Oeeiete 


Tie Plates. 
The Railroad Supply Co., 






Chicago.... 


Transfer Tables. 
Industrial Works, Bay City, Mich.-.. 


Truck Frames—Pressed Steel. 


Fox Solid Pressed Steel Co., Chicago... 


Ill 


IX 


Trucks—R. K., Rolling Mill & Special 


Riehle Bros.Testing Machine eo Eble 
delphia, Pa 


Tarret Lathe—Flat— 
Jones & Lamson Mach. 
Vibes 
Turn Tables 
Industrial Works, Bay City, Mich.... 









Springfield, 





Typewriter Supplies. 
American Typewriter Co., Muncie, Ind. 
Valves, 
American Balance 
San Francisco; @Cal.....i02 cs. sce. 
Ashton Valve Co., Boston, Mass...... 
Ross Valve Co., Troy, Novae -e ere 


Slide Valve Co., 





Water Craner, 
Moore, M, M., Chicago...... -scscecuence 
U.S. WindEng.&PumpOo., Batavia,I).. 


Water Tanks. 
Moore, M. M., Chicago. . 
U.S.Wind Eng. & Pump Co. Batavia, iil, 


Wire Fencing—Woven. 
Adam, W. J., Joliet, Ill .. 
I. L. Ellwood Mfg, Co., De 
Page Woven Wire Fence Co. 

IMAG <si= sc ement age -5040- ct. ceetereuen 


Wind Engines. 
U'S. WindEng.&PumpCo., Batavia, Til 






Wood-Working Machinery. 
The J.A. Fay & Egan Co., Cincinnati, 0 
8. A. Woods Machine Co., Boston...... 


Wood Preserver 
American Wood Preserving Co, 
delphia, Pa 





, Phila- 





Wrecking Cars, 
Industrial Works, Bay City, Mich.. 
Toledo F’dy. & Machine Co.. Toledo, 6 
Vulcan Iron Works Toledo, 0 


Yard Switches. 
Pennylvania Steel Co., Steelton, Pa.. 
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BOIES STEEL WHEEL Co.. 


SCRANTON, PA. 


MAKERS OF 


STEEL TIRED 
Railway Wheels 


No. 2 Forged Wrought Iron Centers 
with Steel Tire fastened by the Boies 
Integral Tire Lock, the strongest fast- 
ening known, or any desired fastening. 

Only TWO PARTS, the practically 
Indestructible Cetner; the Steel Tire 
easily replaced in any Railroad shop. 

The Forged Iron Center is a perma- 
nent and profitable investment. 


First class Medal and Diploma at 
Wor! Columbian Exposition, 
“sor CELLENCE of Design, 
Material and Workmanship in 
Steel Tired Wheels. 


a” 








RAMAPO WHEEL AND FOUNDRY CO. 


RAMAPO, N. Y. 





SECTION oF 
BOLTLESS FASTENING. 


Simple, 


§ 
Safs, 


Economical, 





9 Sus Boituess STEEL-TIRED WHEELS 


FOR PASSENGER AND LOCOMOTIVE SERVICE. 
1 | Tires with Annular Web and Hook, 


Best Charcoal Iron Double-Plate or Spoke Centers, 
Wedge-Shaped Retaining Ring, 


“i ening, 
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Sundries for Railway Use. 


MANILA ROPE of best quality. : 
COTTON DUCK. 
BLOCKS of all kinds. 
DIFFERENTIAL PULLEY BLOCKS. 
BUNTING, all colors. 
TENTS, FLACS, AWNINGS. 


GEO. B. CARPENTER & CO, ***ass" 


ELEMENTS OF RAILROADING. 


By CHarLes Paine. 


A series of thirteen essays on ‘Surveys and Construction,” ‘Drainage,’ ‘Real Estate 
and Records,”’ ‘‘Telegraphs and Fences,” ‘‘Maiu Line,” ‘Trackmen and Sidings,” ‘Sta. 
tions,” “‘“Shops and Engine Houses,”’ ‘‘Cars,’’ ‘‘Locomotives,”’ ‘‘“Movement of Passengers,”’ 
‘Movement of Freight,” ‘Management of Employes.”” This is probably the Most Inter 
esting book on Railroading ever published, and it is written by one of the most accom- 
plished railroad officers now living. His long experience as Chief Engineer, General 
Superintendent and General Manager justifies him in speaking with authority, and all 
rallnoee men ean read these essays with pleasure and profit. Price $1.00. Address Rail 
way Review 





A. W. SOPER, President. ROB’T ANDREWS, Vice-President. 
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“CYRUS ROBERTS” 






[Hand Car Specialties 
WARRANTED 


“EASY RUNNING; 
LIGHT IN WEJGHT, 
PERFECT WHEEL. 


Roberts, Throp & Co. 


THREE RIVERS, MICH. 





New Steel Freight Cars. 


WRITE FOR PARTICULARS TO 
PENNOCK BROS., Manufacturers of Railway Freight Cars, MINERVA, 0 HIO 





R. M. DIXON, Engineer. 





U. H. HOWARD, Secretary. W. R. THOMAS, Treas. 


THE ¢ LIGHTING « SYSTEM. 





THE CELEBRATED PINTSCH COMPRESSED OIL GAS METHOp, 
IN USE ON OVER 55,000 CARS IN EUROPE AND AMERICA. 
THE BEST, MOST ECONOMICAL AND ONLY SAFE LIGHT FOR RAILROAD PURPOSES. 
IN BRILLIANCY AND CLEANLINESS UNSURPASSED. 
THIS SYSTEM HAS BEEN ADOPTED BY THE U. S. LIGHT-HOUSE BOARD FOR LIGHTING Buoys. 


The Safety 


THE - HEATING - SYSTEMS. 








BY HOT WATER CIRCULATION AND DIRECT STEAM WITH 
REGULATING DEVICES. 
RELIABLE AND UNIFORM HEAT. . . oe 
% oe “ ECONOMICAL AND RAPID CIRCULATION. 
GIBBS’ AUTOMATIC COUPLER OF WESTINGHOUSE TYPE, 
ABSOLUTELY STEAM TIGHT. 


Engine Lathes. 
Shafting Lathes, 
Heavy Forge Lathes. 
Driving-wheel Lathes. 
Lathes for turning steel-tired car-wheels. 
Lathes for turning printing-press cylinders. 
Single Axle-lathes. 
Double Axle-lathes. 
Planing [lachines for general work. 
Planing [Machines for frogs and split-switches 
Planing Machines for connecting-rods. 
Plate-planing Machines. 
Double Plate-planing Machines. 
Shaping [achines. 
Slotting Machines. 
Slotting Machines for heavy forge Work. 
Slotting Machines for locomotive-frames. 
Screw Machines. 
Vertical Drilling Machines. 
Radial Drilling Machines. 
Arch-bar Drilling Machines. 
Multiple Drilling Machines for special purposes. 
Multiple Drilling and Tapping Machines. 
Car-wheel Drilling Machines. 
NEW YORK, Horizontal Boring and Drilling Machines. 
PHILADELPHIA, Horizontal Boring, Drilling and Milling Machines. 
BOSTON. Pulley boring Machines. 


CHICAGO, 
Manufacturers of €) AX TER S$, ) CHARLUES J. CANDA, Pres. 
For Every Kind of Freight Service. 
Cast in Contracting Chills. 
Sole Manufacturers in the United Stutesof RUSSELL SNOW PLOWS. 


F. B. CANDA, Pres. 0. J. CANDA, Vice Pres, J. W. SAVIN, Gen’l Agent. 
11 Pine st.. NEW YORK. E. ENSIGN. Sec'y and Treas. HUNTINGTON, WEST VIRGINIA. 


Passenger Cars 


Of the finest finish, as well as every description of CAR WORK fur 
nished at short notice and at reasonable prices, by the 


HARLAN & HOLLINGSWORTH CO., 


WILMINGTON, DEL. 


DELAWARE CAR WORKS 





BRANCHES: 
PITTSBURGH, 


AARON FRENCH, 
President, 


N.Y., 88 Boreel Bid. 





FERDINAND E. CANDA, JOHN W. SAVIN, 


A M A N FG C 0 For Freight and Passenger Service and 
s e9§ CHILLED CAR WHEELS of the Highest Quality 


Offices: 11 Pine Street, NEW YORK CITY. 


J. E. FRENCH, 
Vice President. 


A. FRENCH SPRING CO., 


PITTSBURGH, - 


Elliptic and Spiral Springs 


OF EVERY 
ST. LOUIS, 505 Union Trust Bid. 


_ Car Heating and Lighting Co., 
160 BROADWAY, NEW YORK. 
This is a PARTIAL List of what we Build: 





Vertical Turret-boring and Turning [achines. 
Chord-boring Machines. 
Cylinder-boring Machines. 
Cylinder and Valve-port Boring Machines 
for Corliss Cylinders. 
Double Boring Machines for duplex pumps. 
Car=wheel Boring Machines. 
Boring and Turning Mills. 
Boring and Turning Mills for steel tires. 
Boring and Turning Mills with extensible 
housings. 
Hydrostatic Presses for locomotive-drivers 
and car-wheels. 
Hydrostatic Forcing Presses for shafts and 
similar work. 
Quartering and Crank-pin [lachines for 
locomotive=drivers. 
Cutting-off Machines. 
Double Cutting-off and Centering Machines. 
Plate-bending Rolls for sheet, tank and boiler work 
Plate-bending Rolls for ship plates. 
Vertical Bending Rolls for armor plates. 
Plate-straightening Machines. 
Shaft-straightening Machines. 
Pipe Cutting-off Lathes. 
Retaining-ring Bending Rolls. 
Car-wheel Plate Lathes, Etc., Etc., Etc., Etc. 


F,. MORA CANDA, Treas, FREDERIOK HUDSON, Sec’y. 
ELY ENSIGN, Vice Presidents. 


mit CYA RSs 


Works: Carteret, N. J. 
—__ 
P. N. FRENCH, 
General Supt. 


D. C. NOBLE, 


GEO. W. Morris, 
Secy. & Treas. 


Gen. Manager. 


PA. 


DESCRIPTION. 
CHICAGO, Western Union Bid. 





JACKSON & SHARPE COMPANYs 
MANUFACTURERS OF 
Passenger, Sleeping, City, Baggage and Freight Cars, 
WiLMINGTON, DEL. 


Cable address ‘‘Jackson’’. Special attention given to Sectional Work for exportatior 
and narrow-gauge cars. 








D. O. SETTLEMIRE, President. 
GEO, W, EVANS, Vice President. 


MT. VERNON CAR MANUFACTURING CO., 


Freight cars of Every Description, Caboose and Refrigerator Cara, Car Wheels, Car Casti 
Genera) Foundry Work. CA 


ALLEGHENY VALLEY RAILWAY 


The most direct route between PITTSBURG, BUFFALO, NORTHERN NEW 
YORK, NEW ENGLAND and all points in Canada for freight and passengers. 
Pullman cars on the aay, and night trains between Pittsburg and Butfalo. The popular 
route toLake Chatauqua and the Oil Fields of Pennsylvania. For full particulars address 
DAVID McCARGO, Cen’! Supt. E. P. BATES, Gen, Freight Agt. 
JAS. P. ANDERSON, Gen. Pass. Agt. 


PITTsBORG, Ps... 





W. C. ARTHURS, Secy. and Treas. 
FRANE SNYDER, Supt. 


—MANUFACTURERS OF— 

od 
PACITY: 15 Cars, and 200 Car Whe 

mT. VERNON IDL. 
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Investigate _—_..-_: 


THE MERITS OF THE 
“ PHOENIX ” 
PORTABLE 
POWER DRILL, 
REAMER 

and 
TAPPER 


Operated by Steam or Air. Weight 40 Lbs. 
In Use by Many Leading Industi:es. 
Correspondence Solicited. 


C.H. HAESELER & CO., 


1025 Hamilton St., Philadelphia, Pa. 


BOILEIS. 


nt Water Stations 
Z Complete. 


=» M.M. MOORE, 


225 Dearkorn St., 
CHICAGO, ILL 















Moore’s Balanced Railway 
Water Column. 





IRA DIMOCK, Pres. ESTABLISHED 1867. G. Il. SERGEANT, Treas. 


NORTHAMPTON EMERY WHEEL Go. 


MANUFACTURERS OF 


Premium Solid Emery 






Gorundum Wheels 


EMERY WHEEL MACHINERY, 
LEEDS, MASS. 


WESTERN BRANCH 


20 South Canal St., enicaao, i 


pee PNEUMATIC TOOL C0. 








1553 Monadnock Block, CHICACO. 


MANUFACTURERS OF 


PNEUMATIC TOOLS. 


Especially adapted for Railway shgpein aii 
ing boilers, beading flues, cutting « ut fire-box 
patches. cutting off rivets and stay-bolts, head- 
ing rivets, chipping iron and steel castings 
and entting key slots, driving nails ana s) ikes 
on car work, Will be: ad two locomotive flues 
per minute. Al] tools sent on ten day's trial, 
aubie ‘t to approval and guaranteed for one 
year against repairs. 


























































































































































































































CUYAHOGA FALLS, O. 





AMERICAN 


Balance Slide Valve Co. 
BEVELED Snap Rincj™ 


SELF-SUPPORTING and SELF-ADJUSTING 





: ~ ADDRESS ¢ 
Standard for 4800 Locomotives San Franeiseo, Cal. or Jersey Shore, Pa 





Ts. MANASSE,, 


88 Madison St.. CHICAGO. Manufacturer and Dealer in 


SURVEYING AND ENGINEERING INSTRUMENTS. 


DRAFTING MATERIAL OF ALL KINDS. 
Complete Catalogue Sent Free. 





>) THE THURMAN FUEL OIL BURNER CO., 





STOW FLENBLE SHAFT. 


Stow 


THE ASHTON 
Muffler Safety Valve 








Our muffler 
patents control 
the top outside 


The only one 
with outside 


top regulation 1: 
for the pop, pop regulating 
Always avail- pri nel ple, g. 0, 
abe Saves which er 
2 e time creased effici- ; 
pian ency and dur- snes 
Ea ability 2 





Established 1875. 


For Tapping 
' and Reaming 
7 stay bolt holes 


BOILERS. 


——ALSO— 
pen Pop Safety Valves and 
Improved Steam Gages. 


The Ashton Valve Co., 271 Franklin Street 


Boston, Mass. 


PORTABLE DRILLING. 





Two Hundred and Fifty Thousand Cars are equipped with the Dunham Doors 
Per fect Fit- Lightly Moved - Otsam Spark and Dust Proof 
Qand G. Company Chicago. 


Z eee 


Pag IREACHING OvER 600 





LOCOMOTIVE FIRE KINDLER 


General Offices,31 &32 Cree Bide. 
INDIANAPOLIS, IND. 


Designers, Contractors and Engineers for Complete Fuel Oil Equipment, 


{ 1401 Monadnock Block, Chicas « 
21-23 Fremont St., San Franc:, i Cal. 


OUR SYSTEM IS ECONOMICAL. ae RELIABLE. 
CHEAPER THAN COAL OR WOO 
WE WILL GUARANTEE BETTER RESULTS THAN ANY O1HER MAKE. 
Estimates furnished on application. Write for Catalogue, Should you desire a 
special Burner for special work, write usand we = gyrisracTiON GUARANTEED. 


will design a Burner to meet the requirements 
acknowledged the Best for Locomotives and all Boilers, Furnaces, Ovens, Forges, Dryers, &c. 
SURNERS FAR FYEPY REANCH OF INDUSTRY WHERE HEAT FOR ANY PURPOSE IS USED 


Long & Allstatter Co. 


HAMILTON, O. 


DOUBLE, SINGLE, HORIZONTAL, 
BOILER, SPACING GATE, MULTI- 
PLE, BELT AND STEAM DRIVEN 
PONCHES 


AND 


SHEARS. 


Send for new Catalogue. 
OVER 300 SIZES, 


Branches: 












Heuvy Single Machine—Special 








Columbian Engraving and 
Electrotyping Company 


FINE WoOoD ENGRAVINGS, 
HINE ZINC ETCHINGS, 
FINE HALH-TONE ENGRVINGS. 
87 to 91 Piymouth Place. CHICAGO, ILL. 


Potter & Hollis Foundry Co., 


EXIGH GRADE 
STEsEsT.,. CASTINGS, 


LIGHT CASTINGS FROM 1 to 100 POUNDS A SPECIALTY. 


Office, 525 Rookery, CHICAGO. Works, East Chicago, Ind. 


‘atte for Prices aud Svecimens, : { 








The Only MEDAL. and atl tee PREMIUMS on 


Railroad Frogs, Crossings,.Switches and Switcl-Stands at the Columbian Exposition were awarded 


& 
PAPC for Lithographs and Prices. 


THE CARLISLE MFG. CO., CARLISLE, PA. 
FREIGHT CARS of every kind and VERTICAL ENGINES, 
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SIGNALING IN Ramway Tunnevs.—In a recent issue of 
the French Reyne Industrielle some of the methods em- 
ployed in different countries for signaling in railway tun- 
nels are described. According to our contemporary, the 
precautions of the French Northern Railway are based 
on the block system. The western and southern lines use 
electric bells between the two extremities. In the St. 
Gothard tunnel lights are fixed on the wall at a kilometer 
apart and on alternate sides. In the Weckawhen tunnel 
(United States) a series of incandescent lamps are fixed 
along the wall—l00 meters apart—on a hight about level 
with the engine driver’s eye. When the road is clear all 
the lamps are alight; when a train enters the tunnel it ex- 
tinguishes automatically as it advances the lamps it has 
passed, for a length of 400 meters; after which the lamps 
relight themselves automatically. The driver can thus 
be certain that the road is clear for at least 400 meters. 


Mountain MawoGany.—One of the most remarkable 
products of Nevada is a species of wood known as moun- 
tain mahogany, Which, when dry, is as hard as boxwood, 
very fine grained, of a rich red color, and in weight very 
heavy. It has been used for boxes for shafting, and in 
some instances for slides and dies in quartz batteries. It 
burns with a blaze as long lasting as ordinary wood, and 
it is then found almost unchanged in form converted to a 
charcoal that lasts about twice as long as ordinary wood, 











giving also an intense heat, greater than coal gives. An- 
other notable species of wood, having extraordinary dur- 


ability. is said to be the quebarcho wood of Argentina. 
Posts that have been in the ground 150 years, in soil alter- 
nately sodden by tropical rains or parched by intense 
heat, are found to be in sound condition. The wood is also 
described us free from attacks of insects, does not decay, 
and is not compressible, and weighs nearly 80 lbs. per 
cubic foot. 


Sca.e iN Borters.—A very novel method of getting rid 
of seale in a boiler is credited by a Boston paper to an engi- 
neer in that city. The scale came from the use of well 
water. The feed pipe enters the front of the boiler just 
about the water line, and ‘has slots cut in it about an 
eighth of an inch wide, instead of the ordinary spraying 
method of distributing the water, and surrounding the 
feed pipes in the larger pipe, about 6 in. in diameter and 
cut away at the top; the feed water enters the boiler and 
discharges through the slot in the feed, despositing all the 
foreign matter in the water into this catch pipe instead of 
into the boiler—the success of the plan depending upon 
having a high temperature of feed at about the boiling 
point, when the solids held in suspension of or solution in 
water will be deposited. 





Erriciency or Woxm Gearing.— A statement that worm 
vearing if used for power transmission in electrical works, 
should be employed only in conjunction with low speed 
motors, has brought out a statement from E. Kolben, of 
the Oerlikon Engineering Works in Germany, who, in a 
contribution to a German publication,says that high speed 
motors should be adopted in such cases if the best results 
are to be obtained. He points out, says Engineering Me- 
chanies, that a great prejudice against worm gearing has 
hitherto existed, ou account of its having been regarded 
in the old text and hand-books as an inefficient means of 
transmission. He believes, moreover, that much depends 
upon the construction of the gearing, and refers to tests 
recently carried out by Professor Stodola, of the Zurich 
Polytechnic, with the ordinary double thread worm gear 
of the Oerlikon Engineering Works. The worm was 3.15 
in. in diameter, had a multiple ring bearing and engaged 
with « worm wheel having 28 teeth, the wheel being of 
bronze, 14.7 in. in diameter. The whole of this gear was 
placed in oil in a cast iron box. The gear was coupled to 
a 20 horse power electric motor, and the brake was ap- 
plied on the worm wheel shaft. At 1,500 revolutions a 
useful performance of 21 horse power was given on the 
brake, the efficiency amounting to 87 per cent. Mr. Kol- 
ben is of the opinion that the efficiency with the motor 
fully loaded will increase even beyond 90 per cent, if the 
speed is high, the worm made of tool steel polished,the worm 
teeth of bronze, and the friction of the whole mechanism 
on the starting of motors at full load, is reduced by having 
the pressure taken up by starting dises arranged on both 
ends of the worm. : 











Japannse Rarpways.—Railway construction in Japan 
which was temporarily interrupted during the late war, is 
again becoming active. A sum of $22,000,000 has been 
voted for the construction of a double line, 376 miles long, 
between Tokio and Kobe, passing through the principal 
commercial and industrial centers of Japan, viz.. Yokoha- 
ma, Kioto and Osaka. Numerous other lines have been 
projected in different parts of the empire. Official figures 
state that in March, 1895, there were in Japan 29 railway 
companies, with 2,193 miles of line, of which, however,only 
1,549 miles have been opened for traftic. In addition there 
were state railways, aggregating 580 miles of line, com- 
pleted, and 398 miles in course of construction, The total 
capitalization of the 29 corporations mentioned is about 
280,000,000, and that of the government lines $7,000,000. 








UNEXPLAINED CHANGES IN IRON AND STEEL.—The 
effects of hardening, tempering and annealing, familiar to 
the world, doubtless, for several thousand years, is stated 
by Sir Benj. Baker to have only recently been partially 
lifted out of the class “mysterious’’ by researches of a 
like nature, to the preceding. There are many other 
“mysteries” of an analogous kind waiting to be cleared 
up. We should like to know, for example, what is going 
on month after month in hardened steel armor piercing 
projectile which frequently leads finally to a violent dis- 
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ruptive explosion of the mass, and also what causes a 
sword to loose temper by lapse of time, while the edge 
becomes sharper. Why, again, should the tough and flaw- 
less bar iron suspension links, which have carried the 
Hammersmith bridge successfully for over 60 years, 
snap in two by the dozen during simple transport to 
Edinburg, although in every case the halves of the broken 
links on being thrown down 300 ft. from the top of the 
Fourth bridge on tothe rocks below bent like a corkscrew 
without fracture. Practical engineers have been aware 
for 40 years past from Fdirburn’s experiments that at 
temperatures of 60 degrees and 320 degrees the strength 
of wrought iron was practically constant, while at 30 
degrees, the strength was slightly increased; but until 
Professor Dewar's recent researches they could never 
have conceived that when immersed in liquid air at a tem- 
perature of 320 degrees the strength of iron wire would 
be raised from 34 tons to 62 tons per square inch. The 
chemical constituents of iron and steel do not change, but 
the molecular arrangement and inter-crystalline cohesion 
must change, and it is to mechanical investigation and 
laboratory work rather than to practical engineering that 
we must look for an elucidation of the process. 








Cast SteEL Test.—Some unusually strong and tough 
steel castings are described in a recent article by G. C. 
Henning. These castings were made for anchor plates 
for a suspension bridge, and their properties 
were determined by testing pieces cut from the upper 
parts of each casting, where the metal was more liable to 
contain scoria, loose particles and gases than elsewhere. 
All the test pieces had the dnetility and fine grain char- 
acteristics of rolled steel. The bending test required by 
the specifications necessitated the strips to be bent with- 
out fracture to a rightangle, but as a matter of fact pieces 
one quarter to one-half an ineh thick were bent double 
under a press without showing any defect on the outside 
or the usual transverse crack on the inside. It should be 
stated that all of the castings were annealed before the 
test pieces were cut from them. <A large number of bend- 
ing tests were made with equally good results, which 
shows that the steel w of remarkable uniformity. A 
large part of the success attained at the works where 
these castings were made is believed to be due to the 
method of annealing in use, by which the initial strain 
and incipient cracks are wholly avoided. — Failure in 
steel castings, according to Mr. Henning, is often due to 
the shrinkage of the castings in cooling, which shrinkage 
is resisted by the sand in the mold, so that unequal strains 
are set up. To avoid this the practice has been adopted 
of removing the sand from the interior of the flask as soon 
as the casting has set and before shrinkage has taken 
place. This is done by water jets. The flask is pierced 
with holes, and as soon as the casting is formed hose noz- 
zles are introduced at these holes and the sand washed out. 
The flask is then knocked apart and the casting is taken 
at once to the annealing oven while it is still at or but lit- 
tle below a red heat. Mr. Henning further states that 
it is evident when metal of such strength, toughness and 
uniformity can be secured in a casting, the designer of ma- 
chinery who is aware of the fact can greatly improve his 
constructions on the one hand by substituting steel cast- 
ings for cast iron pieces, and can reduce the cost, on the 
other hand, by using cast steel instead of forged steel for 
many parts. The test pieces had a strength of from 63,000 
to 75,000 lbs. per square inch, and an elastic limit of from 
27,500 to 35,500 Ibs. per square inch. 


























Woov PRESERVING IN SWITZERLAND. 
ive, and cheap way of pre! 


A simple, effect- 
ving wood from decay is said 
to be practiced in Switzerland in the preparation of posts 
for the telegraph service. A square tank, having a ca- 
pacity of some 200 gallons, is supported at a hight of 20 ft. 
or 25 ft. above the ground by means of a light skeleton 
tower built of wood. A pipe drops from the bottom of the 
tank to within 30 in, of the ground, where it is connected 
with a cluster of flexible branches, each ending with a 
cap having an orifice in the center. Each cap is clamped 
on to the larger end of a pole in such a manner that no 
liquid can escape from the pipe except by passing into the 
wood, The poles are arranged parallel with one another, 
sloping downward, and troughs run under both ends to 
catch drippings. When all is ready, a solution of sulphate 
of copper, which has been prepared in the tank, is al 
lowed to descend the pipe. The pressure produced by the 
fall is sufficient to drive the solution, gradually, of course, 
right through the poles from end to end. Whert the oper- 
ation is ended, and the posts dried, the whole of the fiber 
of the wood remains permeated with the preserving 
chemical. 


















Wire FLYWHEEL.—Among the. most recent and novel 
applications of wire, attention is drawn to the wire fly- 
wheel lately erected at the Mannesmann Tube Company's 
Works, Germany, and, especially notable, in view of 
the well known fact that heavy flywheels, driven at high 
velocities, present such dangers of breaking assunder 
from the great centrifugal force developed. The wheel at 
the factory mentioned is described as a cast iron hub or 
boss, to which are attached two steel plate discs or 
cheeks, about 20 ft. in diameter. The peripheral space 
tween the discs is filled in with some 70 tons of steel wire, 
completely wound around the hub, the tensile resistance 
thus obtained being found to be far superior to that of any 
sting. This huge flywheel is driven at a speed of about 
240 revolutions per minute, or a peripheral velocity of 
2.8 miles per minute or approximately 230 ft. per second. 
which is said to be nearly three times the average speed 
of any express train in the world. For such a constructed 
flywheel the length of wire is estimated at about 250 miles. 
The use of paper is also regarded with favor for large fly- 
wheels, the tensile strength of paper being enormous, and 
it is quite possible that some of the new big wheels will 
be built up with a paper rim. 


CE 





SratioN Name Boarps.—On account of the many com- 
plaints received by the board of trade as to the inconven- 
ience caused to the traveling publie by the ineffective 
mann2r in which the station names are indicated at. rail- 
way stations, a circular was sent out to the various rail- 
way companies of the United Kingdom asking them to 
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state what steps they proposed to take in order to.deal ef- 
feetively with the subject. The replies to this circular are 
contained in a blue book just issued.. Among the various 
companies whose answers are given, the Great Northern 
Railway Company states that it has decided, with a 
view to keeping the names of the stations distinct from 
advertisements, to show the names on angular boards pro- 
jJecting from the station walls, and also on platform lamps, 
and, when practicable, waiting room windows. The Great 
Western Company reports that it has taken steps to 
provide distinctive name plates at,all new stations, and to 
re-arrange those at exiciting stations (when these stations 
are renovated), so as to leave a space of 12 in. between the 
name board and advertisements. A standard pattern of 
name board has been adopted, and the boards are fixed in 
prominent positions. The names are also shown on lamps 
and seats. The Metropolitan Company reports that the 
names are shown at its stations on boards and platform 
lamps and seats, and that it has given notice that all 
advertisements must be removed 18 in. clear of the name 
boards. They have also provided additional boards, which, 
to prevent confusion with advertisements, bear the word 
“station,” The Metropolitan District Railway, after de- 
scribing the way in which the names are displayed at its 
stations, add that it has also decided to adopt an ap- 
paratus for automatically indicating in each compartment 
the name of the station the train is approaching. The Cal- 
edonian Company proposes to make arrangements to pre- 
vent advertisements from being placed in close proximity 
to the name boards. The majority of the other companies 
expres» the opinion that their present arrangements in re- 
spect to station names are satisfactory; but a number of 
them add that they will be glad to consider any recom- 
mendation which may be made to them on the subject. 











AMERICAN LOCOMOTIVES FOR ForeiGN Ratways.—The 
order for 40 locomotives given by the Russian government 
to the Baldwin Locomotive Works, leads La Genie Civile 
to say: ‘Already inthe matter of furnishing railroad 
material American constructors had taken possession of 
the South American market and were carrying on a form- 
idable competition against the English in their own 
colonies, especially in New Zealand and Australia, but it 
was hardly expected that they should be seen obtaining a 
foothold in Europe.** Why not, pray? Are not American 
locomotives the most beautiful in design, the most nearly 
perfect in construction, the most reliable in function, the 
swiftest in motion, and the best in all essentials of all lo- 
comotives on earth? Why should European railroad build- 
ers not have as good taste and judgment in selecting lo- 
comotives as the railroad builders of Australia and South 
America? Goto! Europe, as an artistic country, should 
buy only American locomotives, or else compel European 
builders to build locomotives strictly on the American 
models.—Iron Industry Gazette. 


A Rus?riess Coatinc—By forming on the surface of iron 
and steel a double carbide of hydrogen and iron, which is 
extremely hard and adhesive, protection of the metal 
from rusting is said to be insured. This is a French pro- 
cess, and the treatment is effected in a pair of gas retorts, 
set side by side, and raised to a temperature of from 600 
to 700 degrees, cent. The articles in this case are placed 
in a retort for about 2) minutes. when a current of hydro- 
gen is turned into to the retort and kept on for 45 minutes, 
a small quantity of naphtha being now introduced, the 
supply of which is kept on for 10 minutes. After this the 
naphtha is shut off, a current of hydrogen is turned on for 
15 minutes longer, when the process is finished. All that 
remains is to cool the retorts down to 400 degrees cent,and 
as soon as this temperature is reached, the “retort lids 
may be tuken off and -the product removed. The coating 
thus produced has a bluish color, and is stated to beso ad- 
herent to the metal thatatreated bar can be bent through 
an angle of 45 degrees without disturbing it. 











A Smaupi Tree,—The midget of the whole tree family is 
the Greenland birch, s the Lumber Trade Journal. It 
is a perfect tree in every sense of that term, and lives its 
allotted number of years (from 75 to 130 yeurs) just as 
other species of the great birch family do, although its 
hight, under the most favorable conditions, seldom ex- 
ceads ten inches. Whole bluffs of the east and southeast 
eoeast of Greenland are covered with “thickets” of this 
diminutive species of woody plant, and in many places, 
where the soil is uncommonly poor, and from eight to ten 
mouths a yeur, a “forest’’ of these trees will flourish for 
half a century without growing to a hight exceeding four 
inches. 








———— 


PaYING FoR BRAINs,—It is well observed by Machinery 
that those who determine the rate which shall be paid to 
labor in the great majority of the shops do not seem to re- 
alize that brains are just as desirable in the management 
of the shop or drawing room as in the management of the 
finances of the company. The treasurer who can guard 
his finances so as to save a half per cent here, or a quarter 
there, in some shrewd business deal is looked up to as a 
man to be retained at any cost and no silary within reason 
is too high for him to receive. In the shop it is different. 
The right kind of a foreman is continually saving money 
for the firm and in many cases actually saves many times 
the amount which the financial man boasts of, yet he only 
receives “shop pay’? which seldom exceeds four dollars a 
day for a shop foreman and which is considered good wages 
It is the same in the drawing room. Mistakes here are 
costly, and the brainy man in charge of this department 
can save more in proportion than almost any other officer 
oremploye; yet how seldom is it recognized in a substan- 
tial manner, and we find draftsmen about as poorly paid 
in proportion to their work as the men in the shop. But, 
some will say, they cannot afford to pay a large salary; 
and if they cannot they should not expect a high grade of 
work or managing ability. The man who can save a thou- 
sand dollars a year is certainly worth more than the one 
who can save only a hundred, yet this is too seldom given 
sufficient consideration in determining the salary due. 
While the demand and supply of labor largely ae 
its rate of remuneration, none can deny the justi, giv- 

ing each a fair share of the product of his or her labor and 
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if a man can save vou money (which is equivalent to add- 
ing to your profits) he certainly deserves a fair share of 
savings. 


THE HOEY DRAWBAR ATTACHMENT. 


The accompanying illustrations are reproduced 
from drawing’s of a draw-bar attachment patented by 
Mr. M. J. Hoey, master car-builder of the Columbus, 
Hocking Valley & Toledo Railway, which has some 
very good points. The attachment is intended for 
use with a tail bolt and is designed to overcome the 
danger of the bar being pulled out in case the pin 
breaks. This is a fatal defect in most designs where 
the tail bolt is used. The buffer spring is carried 
between two followers of the usual form and these 
followers are held in place by two malleable iron 
pockets each weighing 88 pounds and secured to one 
of the draft sills by seven bolts. The pockets are 
braced and held in their proper relative position by 
wrought iron straps each 4 x 7 in., placed diag- 
onally as shown. The draw-bar is secured to the fol- 
lowers by the usual form of tail bolt and the safety 
device consists of a wroughtivon strap or key 1x8x21 
in., which passes through a slot in the bar, which is 
cast for receiving it, and is carried by the draft 
timbers in a corresponding slot through them and 
the pockets. The outside end of each slot in the 
timbers is reinforced by a malleable iron plate 
washer, and the key is held in place by a wrought 
iron strap which covers each end and is secured by 
the bolts, which hold the pockets in place. The 
slots are so placed that when the spring is compress- 
ed solid by either a pulling or buffing strain the 















































































































THE 


HOBY 


DRAW-BAR ATTACHMENT, 
work is transmitted through the key to the draft 
timbers direct, and the draft rigging is relieved from 
all heavy blows. The aniount of work thrown upon 
the draft gear can be regulated by changing the 
length of the slot. 

It is claimed for this attachment that it is much 
cheaper than those having the strap pocket and that 
it is just as strong and more safe from the liability of 
the bar pulling out. The Dayton Malleable Tron Co., 
of Dayton, Ohio, has the exclusive right to manu- 
facture the attachment, and itis being put ona large 
number of cars. 


THE GENESIS AND PROGRESS OF A GREAT 
RAILROAD SYSTEM. 


The Boston & Maine. 


Practically everything is the result of evolution. 
and nothing is more so than the great transportation 
lines of the country. They began when there was 
but a fringe of settlements on the shores of the At- 
lantic, and have ever since been growing in magni- 
tude, importance and influence. The coast of eastern 
New England was one of the earliest and most thick- 
ly settled regions of this land, and there are now 
more people there to-day to the square mile, than in 
any other part of our country. In this region up to 
well along in the eighteenth century there were no 
regular land transportation lines, the communication 
between places being maintained by private convey- 
ance or horseback over country roads. or by sea: 
mostly the latter. 

-In 1770 there was organized a new stage chaise 
line to operate between Salem and Boston, and in 
1771 a connecting post chaise, and* another eurricle, 
or sort of two wheeled chaise drawn by two horses 
abreast, were put on to run regularly between Boston 
and Portland. Me. These proved so successful that 
in 1818 there was organized the Eastern Stage Co., 
which was chartered with 425 shares at $100 each. 


Its stages left Portsmouth, N. H., for Boston at 9 
o’el every morning. The passengers dined at 


Topsfield, Mass., about 30 miles from the starting 





point, and then continued their journey through 
Damersport and Salem to Boston, arriving in the 
evening after a ride of 65 or 70 miles. The directors 
of this company were good financiers, for in 1825 they 
had established a sinking fund and carried $1,000 to 
that account. In December of that year they de- 
clared a semi-annual dividend of 4 per cent and 
created 75 new shares of stock, making a total of 500 
shares,allowed by their charter, and also incidentally 
keeping their dividends down after the fashion of the 
railroad financiers of to-day. Notwithstanding this, 
their next dividend was a semi-annual of 6 per cent, 
and that of 1826 entire. 11 per cent. In 1828 the shares 
of the astern Company were at $50 premium and a 
semi-annual dividend of 8 per cent on $150 was de- 
clared. In 1830 the company was incorporated in 
Massachusetts with $100,000 capital. In 1832 it had 
grown into a large concern covering with its stages 
much of the ground now occupied by the Boston & 
Maine. It ran regular lines of coaches from Concord, 
N. H., to Portsmouth; from Dover by two routes to 
Newburyport, Salem and Boston: from Salem to 
Haverhill and Lowell; from Gloucester to Ips- 
wich and from Lowell by two routes to Newbury- 
port. > In 1832 it was free from debt and owned 500 
horses and their equipments. In 1834 its stock sold 
for $200 a share, par value being $100. In 1885 the 
company was paying from $8,000 to $9,000 annually in 
turnpike tolls, and owned large amounts of turnpike. 
bridge, bank and hotel stock. Henry Clay made a 
trip over its lines, and Daniel Webster rode at speed. 
post and special, over the route from Boston to Port- 
land to sign the Ashburton treaty, at 16 good Eng- 
lish miles an hour.This was in staging as remarkable 
time as some of the New York Central's special 
runs of to-day are in railroading. 

There were at.and before this time two routes for 
the stages between Boston and Portland, one follow- 
ing the so-called ‘upper route,’ very close to that of 
the original Boston & Maine Railroad (now its west- 
ern division), and the other, or ** lower route,”’ as we 
have seen, over the line occupied later by the Mast- 
ern Railroad, and when in later days railroads were 
built over the stage routes, as they naturally would 
be in order to follow the current of travel as already 
established, the early cars of the Boston & Maine 
were lettered ** Boston & Portland via upper route” 
and those of the Kastern Railroad were lettered 
Boston & Portland via lower route." When the 
stage lines had developed the land channels of com- 
munication and been so prosperous it was certain 


that when their day-was over and the 
steam horse succeeded the flesh horse, the 
lines of rails would follow closely the estab- 
lished routes, and so we find in 1886 the various 


roads now comprising the Boston & Maine system 
creeping into existence along these already developed 
routes, and a little later many of the former stage 
drivers acting as conductors on its trains. 

One of the earliest of the Massachusetts railways 
was the Salem & Lowell, built in the days 
when the shipping interests and commercial activity 
of Salem were greater than that of Boston. In that 
year the Boston & Lowell Company built from Boston 
15 miles out to Wilmington, Jet.. on the Salem 
& Lowell, and sent its passengers to Lowell on the 
Salem & Lowell trains. The Boston & Maine Com- 
pany was then organized and did its first construction 
from Wilmington, Jet..to Andover, Mass.. a distance 
of three miles, bringing its passengers out of Boston 
by the Lowell road to the junction and thence over 
three miles of its own road to Andover. In the 
meantime it built slowly to the eastward, but con- 
tinued to reach Boston in this way until 1850, when 
it built its own line into that city over a route 18 
miles long. From Andover in 1836 this company 
continued to build east having seyen miles of its own 
at the end of that year and 17 miles at the end of 
1837. 

In 1838 the Mastern Railroad Co., grown, no doubt, 
out of the Eastern Stage Co., began to build its road 
over the “lower route,’ and at the end of 1839 had 
28+ miles of track built at a cost of $1,306 a mile, 





while the first 25 miles of the Boston & Low- 
ell cost, three years earlier, $1,608 a mile. In 


the next decade, that of 1840-50, we find the Bos- 
ton & Lowell adding 22.07 ‘miles. the Boston & 
Maine 66.50 miles, and the Eastern of Massachusetts 
30.43 miles, and the Kastern of New Hampshire, a 
separate corporation with the same officers, 16.08 
miles. This completed the Kastern Railroad from 
the northern boundary of Massachusetts at Salis- 
bury, to Portsmouth, N. H. During this period the 
Portland, Saco & Portsmouth Railroad Co., a new 
company, was organized and built 50.76 miles from 
Portland to Portsmouth, New Hamrshire, via North 
Bick, Meaine, to meet the Boston & Maine at the 
latter place, and the Eastern at Portsmouth. The 
length of this road, all built between 1840 and 1850, 
was 50.76 miles. 

Following the progress of the construction of these 
lines during the next decade we find that between 
1850 and 1860 the Boston & Lowell added 16.80 miles, 
and the Eastern of Massachusetts 43.87 miles, which 
latter must have been all branch lines. It is well 
known in New England that the Eastern Railroad 
was swamped by non-paying branches, and it evi- 
dently began to go down financially in 1855, for in 
that year its capital stock was $2,853,400, while it 





had $2,759,386 of debt, and it paid no dividend, giv 
ing as its reason, too much competition from pa- 
rallel lines, meaning the Boston & Maine. This was 
the first known complaint of this nature. The year 
before it had paid 8 percent. But the Boston & 
Maine had since built through to North Berwick 
Sunction, Me., 74 miles from Boston. The Portland, 
Saco & Portsmouth Railroad was then operated 
jointly from North Berwick, to Portland by these 
two companies, the P. S. & P. getting 10 per cent of 
the earnings for trackage and the B. & M. and the 
Eastern dividing what was left pro rata on their re- 
spective business, at that time the present general 
passenger agent of the Boston & Maine, Mr. D. J. 
Flanders, being a telegraph operator at North Ber- 
wick Junction. 

From this period began the death struggle between 
these two corporations, of which we shall give some 
account later on. From 1860 to 1869, two of these 
three roads, whose history isso much intervolved and 
which covered so much the same territory and event- 
ually become one road, earned good dividends, the 
Boston & Maine, from 1862 to 1865, paying 8 per cent, 
and from 1865 to 186910 per cent. The Boston & 
Lowell paid, from 1865 to 1869, 8 per cent. During 
1863 the net earnings of these three roads were: Bos- 
ton & Lowell, $167,051: Boston & Maine, $482,657: 
Kastern, $894,594. Then between 1870 and 1879 the 
continued to build. the Boston & Lowell adding 7 
miles, the Boston & Maine 43 miles, which must have 
been all in branches, while the Eastern, notwith- 
standing its bad financial condition, added 11.59 
miles. 

In 1880 we find the number of people employed by 
these three companies to be: Boston & Lowoll, 1,107; 
Boston & Maine, 1.526: Eastern of Massachusetts, 
2.080: or a total of 4,718 men. At this time the main 
lines of these three roads were: Boston to Lowell, 
26 miles: Boston to North Berwick, 78 miles: Bos- 
ton to Portsmouth, 57 miles. We have spoken of the 
fight for survival between the Boston & Maine and 
the Eastern Railroads, and it grew out of their com- 
mon use of the P. 5S. & P. road as means of getting to 
Portland. The Eastern trains came onto this road at 
Portsmouth and the Boston & Maine at North Ber- 
wick, 17 miles nearer Portland. 

The strongest kind of rivalry here began between 

these two companies which lasted until the absorp- 
tion of the eastern by its stronger competitor. At 
this stage the Eastern Company conceived the idea 
of leasing the the Portland. Saco & Portsmouth, and 
thus shut the Boston & Maine out of Portland. The 
two companies operated the Portland. Saco & Ports- 
mouth under a 20 year joint agreement which could 
be terminated on six months notice, and the notice 
was duly given by the Eastern and expired. Up to 
‘this time it had been customary for a P., S. & P. en- 
gine to take the Boston trains over the Eastern road 
at Portsmouth, and then to stop at North Berwick 
Junction and attach the Boston & Maine ears to the 
same train, and then to haul them as one train into 
Portland. When the Eastern got possession of the 
P., S. & P..itat once gave notice to the B. & M. 
that it would not after that date haul its cars from 
North Berwick into Portland, neither would it stop 
its trains at North Berwick to take on B. & M. pas- 
sengers. The next morning the Boston & Maine 
brought 150 passengers for Portland to North Ber- 
wick before the eastern train reached there. Their 
train then came along at high speed and ran by 
North Berwick without stopping. The Boston & Maine 
Maine people at once got out an injunction compell- 
ing the Eastern folks to stop their trains at North 
Berwick, but this of course compelled the B. & M. 
passengers to change cars there, while the passen- 
gers by the other road enjoyed through coaches and 
the situation could not be endured. So the B. & M. 
at once began to build through to Portland and com- 
pleted it in such haste that they spent $4,000,000 in 
building a distance of 37 miles, including the Port- 
land terminal just alongside the Kastern’s at a cost 
of $108,054 per mile. Just why:it should have cost so 
much the writer is unable to find out. The new line 
led through the center of Biddeford and Saco, re- 
quiring considerable bridging, while the old P., S. 
P. had been constructed in the cheapest possible 
manner through the edges of towns and mostly on 
the surface of the ground tosave the expense of cuts, 
which accounts for some of the grades on that line 
to this day. It is quite probable that in the exigency 
of the B. & M.'s haste to get to Portland that the 
landowners asked and received their own prices for 
the right of way. In no other manner could the have 
cost so-much per mile. 

With each of these roads owning an independent 
line, part of the way parallel between Boston and 
Portland, the rivalry waxed hotter than ever, even 
going so far that offers were made to some organiza- 
tions to carry them the round trip free to prevent 
their going by the other route. These two com- 
pauies at that time ran in connection with a steam- 
boat line running to the provinces from Portland. 
Each had a track leading down to the wharf. and so 
intense was the rivalry for passengers landing from 
the boats that a rule was made that the roads should 
take turns in having their trains stand on the track 
nearest the side of the boat. An amusing feature, 
viewed in the light of subsequent events, of the time 
when the Eastern Railroad, refused to take the B. & 
M. passengers from North Berwick into Portland, 
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as President Brown of the Eastern saying to Super- 
intendent Wm. Merrett of the B. & M. “that he and 
his railroad would have to come in with them out of 
the cold,’ which exulting remark seems to us to 
have been just a little ‘* previous.” 

During this North Berwick fight the now general 
Passenger Agent Planders at his telegraph desk at 
that place did all of the Boston & Maine wiring. In 
1881 the present president of the Boston & Maine, 
Mr. Lucius Tuttle, was general passenger agent of 
the Eastern Railroad. The Boston & Maine by vir- 
tue of building branches, chiefly into the Eastern’s 
territory, had in 1885 grown from its original main 
line mileage of 78 miles, to a small system of 200 
miles. When the Eastern Railroad became bankrupt 
and was in danger of foreclosure, it was then con 
sidered a good time to lease it and **Barkis was now 
very willing’? and the deal was consumated, bring- 
ing 250 additional miles into the Boston & Maine 
system, ridding itof an uncomfortable rival and mak- 
ing a total mileage of 450 miles. This gave the Bos- 
ton & Maine absolute control of all the seacoast 
travel between Boston & Portland, a veritable bon- 
anza. 

But the spirit of absorption once born is not easily 
stilled in railroad life, and this lease was followed a 
year later in 1886 by the leasing of the Worcester, 
Nashua & Rochester (N. H.) Railroad, which added 
100 more miles, making 550 in all, and giving the 
Boston & Maine access to the central manufacturing 
districts of Massachusetts, tapping the territory of 
both the Boston & Albany and the Fitchburg. It 
also gave it control of an inland route of travel from 
Worcester to Portland, which might have become a 
rival. The control of the Portland & Rochester 
(N. H.) Railroad was acquired by purchase about 
this time, adding 52 miles and completing the links 
of the Worcester-Portland chain, making its system 
now 602 miles. The Portland & Rochester has al- 
ways, for economic reasons, been operated under its 
own name and as a separate road, although the Bos- 
ton & Maine owns it and supplies most of its rolling 
stock. In 1887, after a stiff fight with the Concord 
Railroad of New Hampshire, the Boston & Maine 
obtained the Manchester & Lawrence Railroad, 26 
miles, which gave it an entry into the Concord’s 
field and a great New Hampshire manufacturing dis- 
trict, and really, so to speak, cut a limb off of that 
road, as the Concord had operated the Manchester & 
Lawrence for many years under a lease which had 
run out. This brought the Boston & Maine up to 628 
miles, and as events turned out it was a most valu- 
able acquisition, for the Concord road owed the Man- 
chester & Lawrence much money which was in dis- 
pute and was in the courts. The final judgment in 
this matter was not rendered until seven years after 
the Boston & Maine possession, and it was a consid- 
erable factor in the final acquisition of the Concord 
system, for it was unable to pay the amount. But I 
am anticipating. ; 

(To be Continued.) 


TRACK ELEVATION IN CHICAGO. 


The work of elevating the tracks upon the Galena 
division of the Chicago & Northwestern Railway 
between Sacramento avenue and West  Pourtieth 
street in Chicago was illustrated and described in the 
RAILWAY REVIEW of April 27 and May 4, 1895. 
This work involved the raising of 1.85 miles of track, 
and required 275,000 cubic yards of sand, which was 
brought from Dune Park, Ind. It will be remem- 
bered from the description referred to, that from 
West Fortieth street to Kedzie avenue five tracks 
were raised and six tracks were elevated be- 
tween Kedzie and Sacramento avenues. The method 
of doing this work was unique in that all of the 
tracks were raised simultaneously and none of them 
were taken out of service consecutively for more 
than a day and then but one track was cut out at a 
time. The bridges were erected upon flat cars for 
one track at a time and lowered from them on to tem- 
porary supports of piles, which were afterward re- 
placed by masonry abutments. The work was com- 
menced April 15, and occupied but 100 days, the 
whole of it having been completed August 1. 

The Rock Island and Lake Shore roads, which are 
working together in the elevation of their tracks 
from Sixteenth street southward, began work Aug- 
ust 23, 1894, and the elevation is now completed up 
to Thirty-eighth street, where progress was stopped 
pending a final disposition of the stock yards tracks 
at Fortieth street. Bridges have been built at 
Archer avenue, Twenty-second, -Twenty-fourth, 
Twenty-fifth, Twenty-sixth, Twenty-seventh, 
Twenty-ninth, Thirtieth, Thirty-first, Thirty-second, 
Thirty-third, Thirty-tifth, Thirty-seventh and Thirty. 
eighth streets. Other streets in this section do not 
cross the tracks and therefore did not require 
bridges. The subways at all these streets which 
cross the right of way have been lowered from their 
original level from three to five feet. The deeper 


depressions being for the purpose of giving head. 


room for the electric trolley cars. All the sidewalks 
are brought down to the street level, except the one 
on the south side of Twenty-sixth street, which was 
kept at the original level on account of a brick 
building located near the tracks. On the east side 
of the right of way a retaining wall was built from 
Eighteenth to Twenty-second street, which varied 
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from six to sixteen feet in hight, and on the west 
side of the tracks a similar wall was constructed be- 
tween Nineteenth and Twenty-second streets. The 
method of elevating used on this work differed from 
that devised by Mr. L. H,. Evans, upon the Chicago 
& Northwestern elevation. In this case two of the 
four tracks were elevated at a time for a distance of 
four blocks. Temporary bridges of timbers were 
built at the street crossings and the abutments were 
built in halves. As each section of two tracks was 
completed it was opened for traffic, and the other 
tracks were brought up to their level. The work 
was accomplished without delay to traffic in spite of 
the fact that portions of the track were taken out of 
service for a considerable time, 

There are some serious diffleulties to be encoun- 
tered in the continuance of this work beyond its pres- 
ent southern terminus. Among these are the com- 
plications introduced by the yards between Thirty- 
ninth and Sixty-third streets. Also the Lake Shore 
road has a roundhouse and small yards near Forty- 
third street. West of the right of way near 
Forty-seventh street, are the shops of the Rock 
Island, and all of these features will introduce diffi- 
culties into the work which in that upon the Chicago 
& Northwestern was not encountered. Up to this 
time while the progress of track elevation has been 
highly satisfactory, the problems have been simple 
and easily solved. The roads have to a great extent 
taken the initiative in the matter, as there is at pres- 
ent no ordinance in force requiring general track 
elevation. An ordinance, however. was passed Feb. 
23, 1893, providing for the removal of steam railway 
tracks from the surfaces of streets. This ordinance 
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16, 1895, pointed out the dangerous state of affairs at 
this point and suggested as a temporary remedy for 
the protection of the public that every train and lo- 
comotive approaching Clark street should be re- 
quired to come to a full stop just before reaching the 
street, and that they should not pass over until prop- 
erly signaled to do so. A draft of an ordinance cov- 
ering this ground was transmitted with his message 
and passed by the council. The result had the effect 
desired by the city authorities and the engineers of 
roads concerned are now engaged upon a plan for 
the disposition of this crossing problem. 

After settling upon the method to be pursued at 
this point the next step will probably be the pas- 
sage of an ordinance under which track elevation 
may be rapidly pushed throughout the city, the work 
which the roads have signified their intention of 
taking up being as follows: The Rockwell street 
grade crossings between Kinzie and Twelfth streets. 
over which the tracks of the Pennsylvania Co., and 
the Northwestern Railroad now rum will be elimi- 
nated and the Chicago & Northwestern will also ele- 
vate about 12 miles of its rightof way within the city 
limits. This latter plan is the most extensive of -all 
and it is stated that it will include the elevation of 
the Milwaukee division from Wrightwood to Rees 
avenue, a distance of four miles. The work on the 
Wisconsin division extends from Armitage avenue 
to Mayfair, a distance of about four and a half miles. 
These lines join at Clybourn Junction where the 
elevation will probably be continued on the main 
stem to Chicago avenue. The St. Charles Air Line 


will be elevated throughout its entire length, ar- 
‘rangements having already been made for the eleva 
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COMPLICATED CROSSINGS CLARK 
provides that all existing steam railways between 
Sixty-seventh street and Diversey avenue and east of 
Kedzie avenue, except the tracks in the stock yards 
district south of Thirty-ninth street may be removod 
from the surfaces of the streets by Jan. 1, 1897. This 
amounts to permission for the tracks to remain in 
the streets until the date mentioned. The city goy- 
ernment desired to have the work of elevation pushed 
more rapidly and brought matters to a head in connec- 
tion with what is known as the Sixteenth street cross- 
ing. The principal roads had arrived at the conclu- 
sion that they were ready to elevate their tracks for 
the purpose of eliminating grade crossings, but the 
stumbling block was the complicated crossing refer- 
vedio. This was illustrated in the RAILWAY RE- 
virw of April 12, 1890, in connection with the excel- 
lent track work put in at that time by the Morden Frog 
& Crossing Works, but for convenience for reference 
a portion of the plan is reproduced here. There are 
thirteen railroads concerned in this compli- 
eated crossing, and by actual count five 
years ago there. were found to be 1,063  en- 
gines, 1,202: coaches and 4,825 freight cars moved 
over this crossing in twenty-four hours. The fact 
that many of these tracks are main lines, and that 
several of them, such as the lead to the Lake Shore 
yard are in use at all hours of the day, makes this a 
most troublesome point. It is easily the worst cross- 
ing in existence, and a most difficult one to rear- 
range with a view of the separation of the grades. 
The location of Clark street with reference to the 
tracks is shown on the illustratiof, and the construc- 
tion of the electric trolley line on this street fur- 
nished the reason for taking up the problem vigor- 
ously at this time. Mayor Swift, of Chicago, in a 
communication to the city council dated December 
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tion across the tracks of the Illinois Central main 
tracks at Weldon in connection with the lake front 
improvements illustrated and described in the RAIL- 
WAY REviEw of November 23, 1895. 


THE STATUS OF THE BALTIMORE & OHIO 
RAILROAD. 


In the issue of the Bond Record for December ap- 
pears an exhaustive review of the Baltimore & Ohio 
system, written by Mr. Ernest 5. Cronise, of New 
York City, from which we reproduce a summary, and 
the conelusion of the writer. The article bears evi- 
dence of an intimate knowledge of railway affairs, 
and though much too long for our columns is well 
worth the attention of those concerned or interested 
in the management of such properties. After dis- 
cussing the entire system in detail, Mr. Cronise 
says : 

Summarizing the results of this examination of the com- 
pany’s finances it is found that notwithstanding the fact 
that it has had increased resources of about $25,000,000 
during the period under review (1889 to 1895 inclusive), 
with which to enlarge its facilities and earning power, it 
has not materially increased its earnings, as will be seen 
by reference to the income table, This being the fact, 
the question arises, what did the company do with these 
resources, and what property has it to show for this in- 
creased capitalization ¢ 

The balance sheet shows an increase in assets as follows: 
Cost. of road and’ equipment... .... 06 cose se cc ccakceencens 8 147,533 
Terminals Uk94. <<. ivecsaces cide 8.500,000 
Bonds and stocks of other corporations 5, 
Advances for construction and permanent impro’ 

ment’ on lines leased and operated........ .. +. 
Current ASSO! Fa eee Ss deco + 2 amma atbese = = ee 
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this being the equivalent in book value of the resources of 
325,000,000 which it had during these seven years. 

Now, as the earning sources of the company were not 
materially increased by the acquisition of these assets, we 
must naturally examine into the character of these assets 
and see why their acquisition has not benefited the com- 
pany. 

1. We have the terminals of 1894. The value of this 
asset has been fully gone into heretofore, and it would 
appear to be demonstrated that the property covered by 
the mortgage was mortgaged considerably, say 50 per cent, 
in excess of its value. 

2, Bonds aud stocks of other corporations. The increase 
in this account wa MT in book yalue. 





$6,677,221 The actual 
value of same, as has been demonstrated, is very small, as 
practically all the corporations issuing them are operated 
at a steady loss to the B. & O. 

An attempt to place any value on this increase is im- 
possible, especially as an accurate list of the securities can- 
not be obtained from the company. 

Third.—Advances for construction and permanent im- 
provement to lines leased and operated. The increase in 
this amount is $3,404,243. 

This matter has been gone into fully heretofore, and it 
has been shown that as nearly all the subsidiary companies 
are operated at a loss, there is little prospect of ever re- 
covering any of these advances. 

The value of these three items then, valued at 315,500,000 
by the company, would appear to be, say 45,000,000 for the 
terminals, which would seem to be a very liberal estimate, 
and allowing for increase in stocks and bonds of other cor- 
porations, say 25 per cent. of their book value, $1,700,000, 
and nothing whatever for the advances to other lines, etc., 
or a total of $6,700,000 actual value to represent the in- 
crease of $18,500,000 in capitalization, a difference of 4 
000,000, which is practically a dead loss. 

In this case it would appear that as the assets to the 
amount of $12,000,000 have practically no value, they should 
have been provided for out of earnings, and not by an in- 
crease in capitalization, which latter should only represent 
actual value. Assuming. therefore, that this $12,000,000 
should come out of earnings, how does the company stand ‘ 
Its income statement shows surplus earnings for the 
seven years of $9,500,000, which should have been applied 
on the expenditure of $12,000,000, 

Of course if this had been done the company would have 
had no surplus income at all, and would have had nothing 
with which to pay dividends on its stock. 

Instead of following this course, however, the company 
paid dividends amounting to $5,300,000 during the seven 
years and capitalized the expenditures which produced 
nothing of value. " 























CONCLUDING REMARKS. 

Now. in view of all that has gone before, we see that we 
have here a large railway system, reaching into twelve 
states and joining the most important and populous cities 
of the country, which has, so far as traffic and earnings 
are concerned, apparently stood still for the past seven 
years, but whose fixed charges, gross current liabilities 
and other obligations in general have increased very largely 
in that time. The question naturally arises, what is its 
future, and can steps be taken that will avoid the inevit- 
able result of a continuance of these two conditions? 

In considering B. & O.’s future prospects, there are sey- 
eral points deserving very serious attention which have 
not thus far been touched upon to any extent. 

It has been seen that at all principal points in the B. & 
O. system as a whole, it is brought into direct competition 
with its formidable rival, the Pennsylvania system. It can 
be taken for granted that ere long the latter will work 
down into the West Virginia coal field, practically paral- 
leling the recently completed connection (the Fairmount, 
Morgantown & Pittsburgh Railroad), between the B. & O.’s 
Pittsburgh division and that section, thus opening another 
direct line between the West Virginia fields and the Pitts- 
burgh district. The Cumberland Valley Railroad (con- 
trolled by the Penn. Rd.) is also a possible factor in its ex- 
tensions through Southern Pennsylvania. 

Then it would seem as if the West Virginia Central & 
Pittsburgh were determined to reach tidewater at Balti- 
more or Washington, either by acquiring control of the 
Western Maryland and building a connecting link between 
the latter’s western terminus at Cherry Run (near Han- 
cock) and Cumberland, or eventually securing the bed of 
the Chesapeake & Ohio Canal. If either line is built, and 
there is every reason to believe one of them will be, the B. 
& O. will have for the first time in its history, an active 
competitor for the business tributary to its Main Stem be- 
tween Cumberland and tidewater, and in the former case 
it would be a line several miles shorter to Baltimore 
from the West Virginia field and many local points on the 
Main Stem of B. & O. Its advantage of distance and pos- 
sibly improved location at some points would be -partly 

offset by the Western Maryland’s grades in crossing the 
Blue Ridge. 

And finally the position of the Chesapeake & Ohio de- 
serves special consideration. I[t is hardly necessary to 
refer to coal traffic competition from this quarter, beyond 
saying that in many respects the C. & O. is in a more fay- 
vorable position regarding tidewater shipments from vir- 
tually the same section penetrated by the B. & O. coal 
branches. But the Chesapeake & Ohio is becoming amore 
active competitor for through freight and passengers be- 
tween what are undoubtedly one of the most important 
termini on the B. & O. system, viz: New York, Philadel- 
phia, Baltimore, Washington, Cincinnati, Louisville and 
St. Louis, and it is quite possible that the effect of this is 
seen in the traffic figures of the Parkersburg branch given 
on a preceding page. It is a question whether the Chesa- 
peake & Ohio is not now in a position to cut into B. & O. 
traffic from its four eastern termini more seriously than 
the Pennsylvania. As is well known, that property since 
its reorganization has been brought up toa high state of 
efficiency, having but one object in view, viz: to handle the 
maximum train load over its successive divisions at a min- 

imum cost per mile, and to this end every detail of its op- 
eration has been studied and subjected to the application 
of methods embodying the results of the best practice. 
The arrangement with the Virginia Midland whereby it 
now has running rights to Washington, and that giving it 
the u the Pennsylvania’s terminals, combine to greatly 
stren its position, and bring it into closer competi- 
tion than ever with the B. & O. 
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In order to show what has been done with this property 
since its reorganization in 1889, there is given below a table 
containing some statistics of its operations in 1889 and 1895. 
Side by side are placed corresponding figures for B. & O. 
in the same years, to show more particularly the extraor- 
dinary growth and increase in efficiency of the Chesapeake 
& Ohio, but which also bring out some points in reference 
to B. & O. which indicate pretty clearly that unless radi- 
cal changes can be effected in some of its methods, there 
can be no possible hope of increasing its earning capacity 
asa whole. Of course it may be argued that the two sys- 
tems cannot be compared as a whole, and that in selecting 
the years 1889 and 1895, opportunity is afforded for making 
an unfair comparison; but an analysis of the intervening 
years will but serve to emphasize the leading features of 
this table, which are relative improvement in the efficiency 
of the systems since 1889, about which year each passed 
through a process of reorganization or readjustment. 

Baltimore & Ohio, 































































1889. 1895, 
Miles main track........... 1,791 2,095 
Passengers carried..... 8,922,062 8,207,608 
Tons freight carried. . 12,161,880 16,080,42¢ 
Passengers, one mile. 267,729,279 287,825,922 
Tons, one mile. (0,730,503  2,470,822,808 
Gross earnings.... $21,303,002 $22,817,182 
Gross earnings, per mile. $11,855 O81 
Operating expenses. eee F14,810,844 $15,801,044 
Operating expenses, per mile . $8,264 $7,542 
Net earnings......-....-... “es $5,492,158 7,016,138 
Net earnings, per mile. $3,591 $3,349 
Expenses to earnings. . .. 69.76 peret. 69.25 per ct. 
Average rate per ton mile... .68C 6056 
Average freight train load, tons. 19) 136 
Gross revenue per train mile .... #1.08 HORS Y 
Chesapeake & O io. 
1889. 1895. 

Miles: main tracka......5...ei0 ney 895 1,860 
Passengers carried ap Sais casa twee 464,103 1,818,379 
Tons freight Carried. ...2...5sc6+ + ssces 2,663 350 5,671,200 
Passengers, one mile 48,540,251 93,268,067 
Tons, one wile......-.. 611,982,670 7,720,788,/ 01 
Gross earnings.....-..- A #4314, 696 $9,596,081 
Gross earnings, per mile. $4,821 $7, 
Operating expenses ‘ $3,549,560 

Operating expenses, per mile 83 966 

Net earnings..... ....... $765,136 $3,181,503 
Net earnings, per mile. . BRIS $2,308 
Expenses to earnings.... . k2 per ct. 67 per ct. 
Average rate per ton mile 400 

Average freight train load, ton 183 


Gross reyenue per train mile inva t um, paases 

In making up the above it will be stated that the figures 
are obtained from the annual reports of the two com- 
panies, which, as regards B. & O., present difficulties sim- 
ilar to those found in handling’ the other branches of this 
article; that is, there are apparent discrepancies which it 
is difficult to reconcile without additional data. 

Thus. it appears that Baltimore & Ohio must, in the 
future, squarely meet competition of a more serious nature 
than ever before in its history, with the certain condition 
of steadily decreasing rates on all classes of traffic. Is it 
in a position to do so successfully?. 

The company’s report for 1888 has a paragraph which 
sets forth very forcibly its position as to *‘ future require- 
ments” to enable it to handle its business promptly and 
efficiently. Its needs at that time appeared to urgently 
require the expenditure of large sums for new yards and 
side tracks, improvement and acquisition of terminals, 
new and heavier equipment, etc., etc. While it appears 
that amounts, averaging for the period under considera- 
tion, $1,500,000 per annum have been expended for better- 
ments, they do not seem to have been so applied as to in- 
crease the efficiency of the property as a whole, and in 
some respects it is not doing as well as it was seven years 
ago. Its physical condition has been seen to be in many 
respects inferior to that of its principal competitors, and 
it is not clear that the equipment is being maintained in 
the best possible condition to handle its traffic efficiently 
and economically. Perhaps some light may be thrown on 
this part of the subject by the table given below : 
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Maintenance | Maintenance | Locomotive 
of way of equipment service per 
per mile. per mile, (100 miles run, 


Operating 
percentage. 





Year. 








$1,583 $1.669 20,.00¢, 

1,656 1,883 21,00¢. 

1,466 1,683 16,000, 

| 1,135 1,364 | 16.32¢, 

. 1,544 3,648 16,30¢, 

1,293 998 ' 14.980, 

69.25 1,358 99 I 14.990. 





Now4it is seen at a glance that allitems of maintenance 
per mile, including locomotive service, have steadily de- 
creased, the drop since 1893 being particularly noticeable. 
Such a table is perhaps possible of two interpretations. 
but in the case of B, & O. it is feared that there is but 
one, namely, that the property is being allowed to run 
down, If this is the case, there can be but one result in 


view of all that has gone before, and that is failure to~ 


suecessfully meet the competition which it must face,com- 
ing from new quarters, and in a more aggressive form 
than ever before. 

In December, 1891, the president, upon his re-election, 
stated to the board of directors that ‘they had ample 
cause to congratulate themselves upon the condition of 
their property and its steady improvement in three years, 
physically, commercially and financially. -No step had 
been taken backward.” He stated; among other things, 
that “we can readily do $30,000,000 of business annually. 
We need not seek it; it is seeking us. We are refusing 
business because we have not the facilities for handling it 
properly. The difficulty is this: Locust Point is now the 
measure of what we are able todo;” and further, “I think 
it is safe to say by the 1st of July the company will be in 
condition to do’business at the rate of $30,000,000 a year!” 
What is the trouble? Is Locust Point still the measure of 
the property’s capacity, and is it. still being hampered by 
lack of yard room and sidings? ; 

The fact of the matter is that this magnificent railway 
property, possessing characteristics of location almost un- 
equaled in the country, has never been given a chance to 
show what it could do. Its vitality, in the face of the mis- 
takes of the past and a policy which has been blind to its 
possibilities and earning ability, has been astounding; but 
this cannot go on indefinitely. and the day is past business 








THE RAILWAY REVIEW. 


JaNuARY 11, 1896 


will seek it to the point of refusal. The time has come 
when its fate must soon be decided,and there are two ways 
to treat the case. 

One is to bring the entire property in every detail of 
track, roadway, yards, terminals, equipment, up to the 
standard required by the best modern practice. permitting 
trains of 1,000 tons to be handled over successive divisions 
without a break, and schedules of through passenger 
trains which fully utilize the natural advantages of the 
system; to cultivate in every possible way the local traffic, 
passenger and freight, on all divisions of the system, to 
appreciate the fact that the moral effect of curvature 
on the traveling public is greatly modified by taking the 
trouble to “ease off’ or re-locate badly laid curves, and 
that a clean looking roadbed is a better advertisement 
than photographs of distant views in the Alleghanies ; and 
finally to eliminate a certain “personal equation” in B. & 
O. affairs, which, in its operating, traffic and finance de- 
partments, presents peculiarities that certainly have 
largely brought about the present state of affairs. 

The other way is not to do any of these things; but the 
two methods are submitted as to which will bring B. & O.” 
earning capacity nearer the $30.000°000 mark. 

The recent changes in the board of directors which pro- 
vide for the representation of certain interests, is a hope- 
ful sign, and may possibly mark the beginning of Balti- 
more & Ohio’s Advent season. It is indeed high time to 
awake out of sleep, substituting for methods enshrouded in 
mystery and inconsistency, an up to date aggressive policy 
the effect of which shall be felt from end to end of this 
grand old property. 











ECONOMY FREIGHT CAR HEATER. 


The accompanying illustration shows the appear- 
ance ofa freight car heater which seems to have some 
specially good points and evidently can be used to 
excellent advantage in the shipment of perishable 
freight during cold weather. It is an: oil burning 
heater with a body 174 in. in diameter, 94 in. high, 
protected by a substantial iron casting. The stack 
is of sheet iron 7 in. in diameter and 10 in. high: the 
burner being 5 in. in diameter. Inside the burner is 
a3 in. water tube fed from a water reservoir to pre- 
vent the overheating of the metal parts and provid- 
ing for the immediate extinction of the flame should 
the heater be overturned. The oil reservoir holds 





two gallons, which it is claimed will maintain a 
steady flame for about twenty-four hours. The reser- 
voir is provided with a float for showing the level of 
the surface of the oil in the reservoir, and also with 
a convenient opening from which it can be filled. 
The size of the ame is regulated by a serew which 
appears on one side of the heater in the illustration. 
and it is claimed that the combustion is perfect at all 
tinies. 

These heaters are set in the car in such numbers 
aus are necessary, One or two being sufficient for an 
ordinary freight car. They are usually placed be- 
tween the doors, as this is the coldest part of the 
car. In refrigerator cars they are placed inside the 
ice tanks by being lowered through the hatches, 
where they can be attended to without breaking the 
seals of the car. In these cars it is customary to 
open the traps in the drain pipe to allow an inflow of 
fresh air for creating circulation, but in a box car 
there is sufficient leakage for this purpose. 

Fifty of these heaters have been in use on the 
Great Northern Railway for the past two years, and 
twenty-four have been added to the equipment this 
year. It is stated that during the time they have 
been in service no claim whatsoever has been en- 
tered for damage to cargo from the effects of cold or 
from smoke or bad odor. It is further claimed that 
on opening a car in which the heaters have been 
burning, it is impossible to detect either smoke or 
smell in the Slightest degree. They are used not 
ouly for the protection of perishable freight in 
transit, but also for heating cars which have arrived 
at terminal points during severe weather. They are 
also used at terminals for heating up cars which are 
to be used for short distances, in which service the 
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temperature is raised to about 45 deg., when the 
heaters are removed and the doors closed. 

The heaters are compact and can be easily han- 
dled and returned at very slight expense and trouble. 
They cause much less trouble and expense and are 
also less dangerous than stoves. and it is claimed 
they will last much longer, A number of roads and 
also of shippers, are using the heaters, and Mr. Geo. 
F. Brown, general manager of the company, states 
that they have been universally satisfactory. 





A COMBINED HOSE COUPLING AND VALVE. 


With a view of doing away with the danger in- 
volved by the use of the angle cock upon air braked 
cars, the device illustrated herewith has been de- 
signed and patented by Mr. A. G. Kinyon and Mr. 
Henry I. Noyes, who had for some time been experi- 
menting independently, and whose devices have been 
combined by Mr. J. M. Bary, general superintendent 
of the Great Northern Railway. to whom we are in- 
debted for the information and drawings contained 
contained in this description. The object of the de- 
vice is to provide a construction of hose coupling's 
wherein the controlling valve corresponding to the 
usual angle cock is automatically seated or unseated 
during the operation of uncoupling or coupling. 
thereby avoiding the use of the angle cock and the 
accidents which may ocew: through its improper op- 
eration. Incidentally an advantage is gained by the 
elimination of the necessity for going to an angle 
cock and opening it after coupling the hose between 











cars. 

In the accompanying illustrations Fig. 1 is a plan 
view showing two couplings in engagement, the 
shell of one of which is shown in section to expose 
the interior parts, Fig. 2 another view of the 
right hand half of Fig. 1, showing the parts of this 


is 


coupling when in the uncoupled position, Fig. 
3 shows wa vertical section of one of the 
couplings in its closed position. Fig. 4  pre- 


sents the details of the interior mechanism drawn 







































Fias. 1,2 anp 83—COUPLING AND VALVE. 


separately so as to show the construction of each 
part. Fig. 5 shows two half couplings in the coup- 
led position with the casing cut away from one of 





them. Fig. 6 shows «a half coupling with the valve 
open. With reference to these illustrations the 


letter A designates the half shell of the coupling 
with the usual hose connection. This is also pro- 
vided with the usual engaging lip and projection F. 
these parts being so made as to interchange with the 
couplings now in use. Referring to Fig. 3a stem cl 
passes up through the cap D of the coupling and upon 
its outside end the lever Eis fixed. The form of 
this lever is best shown in Figs. 4 and 5, where it 
will be seen to be forked at its lower end, and it is so 
formed as to conform to the outline of the shell so 
that when rotated with the pin c'it will for a limited 
distance swing free of the case. The ends e of the 
lever shown in section in Fig. 1 are arranged at a 
sufficient distance apart tostraddle the flange f upon 
the other half of the coupling, when the two halves 
ure brought together to be coupled. 

In the act of coupling it is this lever EK which 
moves the valve referred to. In the act of coupling 
the two shells are brought together in position to be 
rotated upon each other, which movement affects 
the fastening. This rotation causes the flange PF 
upon each half of the coupling to rotate the letter EB. 
which rotates the stem c! to which the crank C is at- 
tached upon the inside of the coupling. This crank 
operates the valve B by means of the cam motion 
shown clearly in the illustrations. The valve B is 
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Fic. 4.—DETAILS. 

carried by this mechanism into either of the posi- 
tions shown in Figs. 1 and 2 by means of the crank 
pin c* which together with cam L carries it over the 
opening in the coupling as shown in Figs. 2. 3 and 5. 
or removes it therefrom as in Figs. 1 and 6. When 
in the closed position as in Figs. 2 and 3, the valve 
corresponds to the position of the lever E when the 
couplings are separated, the valve being removed 
from the opening by the act of coupling. The ar- 
rangement of the parts is such as to withdraw them 
as far as possible from the path of the air when the 
couplings are engaged and when they are separated 
the valve Bis brought immediately over the rubber 


structed and in which the positive cam motion for 
hoth opening and closing the valve was lacking. 

In discussions about air hose connections the use 
of the dummy coupling, has occupied a prominent po- 
sition from the necessity which certainly exists of 
keeping an open coupling up out of the dust, yet the 
employment of the dummy causes considerable dam- 
age to the hose from kinking, and this has proved so 
troublesome on many roads thatthe dust is preferred 
to the certain damaging of the hose, It is not neces- 
sary to argue that angle cocks are dangerous as this 
fact is well known, and a satisfactory coupling which 
does not require to be hung upon a dummy and which 
will automatically close the train pipe has a wide 
field before it. There are certain questions about a 
device of this kind which can only be decided by con- 
tinued service covering a long period. but with the 
positive motion, the ample size and strength of parts 
for the work that they have to perform, this device 
would seem to meet the requirements in the case. It 
has been urged that after lying some time upon a 
side track couplings equipped with this device might 
give trouble when again put into service, but itis diffi 
cult to see wherein the interior parts of the coupling 
should suffer more deterioration than other parts of 
air brake equipment. as, for instance, the triple- 
valve. The interior parts are always protected from 
the weather because of the closing of the valve when 
the couplings are separated. If it is argued that 
this swinging lever may become bent it must be re- 
membered that this is also true of the handle of the 
angle cock, but in this combination device the lever 
occupies such a position as to admit of its being made 
of sufficiently large proportion to guard rinst such 
a possibility. 2 - 














One of the strongest claims made for this device is 
that the saving which may be effected over the cost 
of the ordinary couplings and ang will 
amount to over $2 per car. The other claims made 
for the device are summed up as follows: It dis- 
places and eliminates the angle cock saving the haz- 
ard connected with its use. When the train pipe is 
connected with the engine the application of the 
brakes is assured. as far as continuity of the train 
pipe is concerned, by the coupling of the hose. Dust 
and dirt are excluded from the train pipe altogether. 

’ The kinking of hose from hanging in dummy coup- 





cocks 
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vasket a’, against which the valve is initially urged 
by the spiral spring b’, When once seate?, however, 
the tightness of the joint is increased by the pres- 
sure of the air. The leverages obtained by the ar- 
rangement of the slots and the location of the studs 
b and b' are such as to give the maximum power 
from the movement of the lever KE at the moment 
that the valve B starts to unseat. this being the time 
when the valve is under the greatest pressure from 
the air-and hence hardest to move. After the 
valve is opened slightly the equalization of pressures 
it to be moved against the friction of its 


is 


enables 





Fa. 6. 


SHOWING VALVE OPEN. 

parts only. The gasket is employed for the double 
purpose of making a tight joint for the valve and 
also between the two halves of the coupling. The 
gasket is not made exactly as shown in the illustra- 
tion. It is held in place by a brass ring in a manner 
similar to'that shown. This design is the result of 
the combination of the principal features of several 
similar devices worked out by these gentlemen in 
some of which air passages were more or less ob- 


SHOWN TOGETHER 

ling is avoided. The device was originally gotten up 
by Mr. AwG. Kiuyon. it has been improved by en- 
bodyiny the ideas of Mr. Henry fF. Noyes and Mr. J, 
M. Barr. The latter gentleman controls the patents. 
Tae coupling has been used toa limited extent in 
service and is reported to have given satisfactory re- 
sults. 


The Western Society of Engineers. 


The annual meeting and banquet of the Western Society 
of Engineers was held at the Auditorium Hotel in Chi 
e170, on the evening of January 8, aud th> announcamant 
of the vesult of the letter ballot for election of officars was 





madewtt the brief business meeting which precaded the 
banquet, as follows: President, Mr. J. F. Wallace, 
engineer Jllinois Contral Railroad: first vice pr 

Mr. T. 'T. Johnson, assistunt chief engine sanitary dis- 











~triet of Chica cond vice president, Mr. Alfred Noble: 
secretary and libri: 1, Mr. C. J. Roney: treasurer, Mr 
Emil Gerber, and trustee, Mr. Horace I. Horton. The new 
constitution and by-laws were adopSed and resolutions 
were offered expressing the thanks and appreciation of 
the society for the courtesies tendered it by the Armour 
Institute of Technology, in connection with the meetings 
which had been held at that school, aud to the entertain- 
ment committee of the society. thanking them for the ef- 
ficient manner in which the work of the vear had been 
done. The business meeting was followed at 7 p.m. by a 
banquet, to which members and gusts to ths namber of 
12), sat down, after which @ number of yery eujoyable ad- 
dresses were listened to. 

The first speaker was the retiring president, Mr. Hor 
ace E. Horton, who briefly outlined the important works 
which had been carried out recently by memntkers of the 
engineering profession with special reference to the im- 
portant canal enterprises which had been completed, are 
now under way,or are stillin the prelimiiary stages. After 
briefly reviewing the years work of the y the 
speaker introduced the new president, Mr. J6 . Wal- 
lace, Who was received with applause, and took Ciarge of 
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the ceremonies. Mr. Wallace delivered an interesting and 
instructive address, which was fitting to the occasion, and 
which treated specially of the opportunity and duties of 
engineers in general, with regard to their profession, and 
having special reference to individual application by the 
members of the society. While the ostensible object of 
the society was the advancement of the science of engi- 
neering, the real object was the advancement of the inter- 
ests of the individual members, and it was urged that in 
the future work of the society more attention should be 
given to the enlargement of the library by the addition of 
books, maps and documents. It was suggested that the 
library might be incorporated for the purpose of assisting 
in enlarging the collection, with reference to government 
publications. The necessity of obtaining good papers was 
next urged, together with general discussion of interest- 
ing questions. Improvements might be accomplished by 
co-operation of the members, and the fact that topical dis- 
cussions upon proper subjects were often of greater im- 
portance and value than carefully prepared papers, was 
pointed out. 

In the edneation of engineers, courtesy, loyalty and 
knowledge of men and affairs was thought to be too much 
neglected. A high place was given to technical knowledge 
in preparing for engineering work, but this was given the 
place in an engineer’s preparation similar to that of the 
tactics in that of military men. The tactics were import- 
ant, but without the broader strategy necessary to their 
proper understanding and application they were of little 
use. More attention was to be paid to strategy or diplom- 
acy, or else assistant engineers would remain assistant en- 
gineers. Across the water the professions were known as 
engineering, the church, medicine and law. Here the 
order was the law, medicine, the church, and a majority of 
the people did not know what an engineer was. The status 
of engineers in this country was largely in the hands of 
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F. W. WEBB’S SINGLE ECCENTRIC VALVE 
MOTION. 


This arrangement of valve motion was designed by 
Mr. F. W. Webb, chief mechanical engineer of the 
London & North Western Railway, for working the 
low pressure slide valves on his compound locomo- 
tives. The illustration clearly shows the arrange- 
ment, which consists of an eccentric on the low pres- 
sure driving axle, which is left loose and free to ro- 
tate on the axle to a given extent. To the eccentric 
a steel plate is firmly fixed in which a slot is cut of av 
suitable length and concentric with the axle, each 
end of the slot corresponding with the positions the 
eccentric must be in for ‘‘forward” and ‘backward’ 
running. The eccentric is driven round in the re- 
quired direction by a pin or stop fixed in the crank 
cheek next the eccentric and which projects into the 
slot in the plate. 

As soon as the engine is started by the high pres- 
sure cylinders, say in ‘forward”’ direction,that being 
the position shown in the illustration, the low pres- 
sure crank moves round,and with it the pin, until the 
latter comes in contact with one end of the slot in 
the plate and carries the eccentric round with it. 
This position will be maintained so long as the en- 
gine continues to run in that direction, but as soon 
as it is reversed and the wheels are made to revolve 
in the opposite direction by the high pressure cylin- 
ders, the loose eccentric will remain motionless until 
the driving pin in the low pressure crank cheek has 
been carried round to the other end of the slot when 


, 
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the top of the head blocks, thus reducing the hight 
of the stand, and also allows of the connection with 
the crank being made.on a level with the head rod, 
without any bend or crook in the connecting rod. 
The operating parts are simple and not apt to get 
out of order, and being raised above the bottom of the 
case, they will not become clogged with snow or dirt. 
The gears are made of steel to reduce wear and in- 
crease their durability. The weighted handle throws 
into position parallel with the track, which is a 
great help to switchmen in yards, and the operating 
crank of the stand has its movement in a vertical 
plane. Its operation can be of the positive order, 
when locked by meaus of lever catches, or by their 
use can be locked for either track, main or side 
track as desired. 


The manufacturers claim the following among 
advantages for their stand; first, the crank shaft is 
rigidly supported in the base of the case, and close 
to the line of support thereof on the ties: second the 
construction of the case furnishes a rigid support for 
a horizontally moving shaft, having a vertically 
moving crank, this of course gives a vertically mov- 
ing connecting rod. By dividing the case on the 
center line of the lever and crank shaft the switch 
stand may be easily taken apart without removing 
the target from its shaft. The target is removable 
with the top part of the casing, leaving the crank 
shaft and lever shaft in position with their gear con- 
nections. By this construction the case can be taken 
apart without disturbing the connection of the 

















































































































the individual members of the profession. The object for 
which engineers should work was a practical one. For 
instance, in railway work to so build as to admit of 
handling freight at the least cost per ton per mile. Touch- 
ing upon the definition of an engineer the speaker said 
that he should be able to design and execute, as well as 
construct, but the highest quality of an engineer lay in 
the ability to also conceive great works. A specially 
wide field for engineers was in connection with the man- 
agement of railways, the time having passed when engi- 
neers should be expected to become useless to railroads 
upon the completion of their construction. Among the 
influences which had been exerted by the society was 
that in connection with the important work of the ele- 
vation of tracks in Chicago, with which many of the 
members were intimately connected, and which was ren- 
dered possible largely by the work which had been done 
by the society. 

Hon. D, P. Phelps, of Chicago, was next introduced 
who gave an address in which the great importance of the 
work of this profession was recognized, and in which 
higher duties than those pertaining to the interests of in- 
dividual members of the society were set forth. Mr, Geo. 
M. Carman of the Lewis Institute, and Mr. Thomas C. 
Roney, dean of the Armour Institute of Techology re- 
sponded in behalf of technical schools. |The latter gentle- 
man spoke of the work of the Armour Institute, which 
was engaged in the education of engineers. Being but three 
years old, it had not yet sent out any graduates, but he de- 
sired to correct an impression which seemed to exist in the 
minds of some, that this was merely a manual training 
school. It is much more than that. Mr. Reynolds followed 


with a report of the publication committee in which the * 


plans for publishing the society’s journal were explained. 
The remaining addresses were by Messrs. A. Mordecai, 
Isham Randolph and R. W. Hunt, the latter gentlemen re- 
sponding in his characteristic happy manner. Mr. Ran- 
dolph briefly stated the present condition of the construc- 
tion work on the Chicago drainage canal, of which he has 
charge as chief engineer, and he took this opportunity for 
giving the credit which was due to his able assistants in 
the prosecution of the work. The entire evening was en- 
joyable and was such as to inspire the membership with 
feelings of loyalty and enthusiasm with regard to the 
future of the society. 


Tempered steel can be readily drilled with a drill 
of crucible steel slowly heated at its tip to a cherry 
red, and then dipped—but the tip only—into mer- 
eury, the whole drill then being thrown into water. 
There need to reheat the drill, but its point will 
be fou » be quite hard enough to deal with steel 
tempered in the usual manner. 





WEBB’S SINGLE ECCENTRIC VALVE GEAR. 


the eccentric will be driven in the opposite direc- 
tion. The motion of the eccentric is imparted to the 
slide valve by means of an intermediate rocking 
lever, to one arm of which is coupled the eccentric 
rod and to the other the valve rod is attached. As 
shown in the illustration the travel of the slide valve 
is constant, but if it is desired to vary this, it can 
readily be done by a suitable adjusting arrangement 
on one arm of the rocking lenge. 





AUTOMATIC GROUND THROW SWITCH 
STAND Ps e 


We show by the accompanying illustration the 
Weir Frog Co’s latest design of automatic ground 
throw switch stand. This stand should meet with 
the favor of operating officials, from the fact that it 
sets very low with reference to the track, and is 
especially convenient for yards for which it was de- 
signed. It interferes as little with switchmen as 
any form with which we are familiar. It will be 
noticed that the case of the stand is provided with 
lugs, which admits of a portion being placed below 










target with the target shaft, or the crank with its 
shaft. This stand is thoroughly substantial in de- 
sign, and from the manufacturers reputation we can 
safely say that nothing but first class material is 
used in its construction. 


Station Platforms. 


The hards times which caused the introduction of 
rigid economy in all the departments of the railroad 
service, and which is still being being enforced as 
practical without detriment in any case, although 
business has picked up wonderfully, has been the 
means of working out quite a saving in the way of 
station platforms, especially at way stations. When 
it becomes necessary to renew a platform, instead of 
using 2 in.- pine plank, which costs from $18 to $20 
per thousand feet, engine cinder or limestone ballast 
screenings are used as a substitute, and the cost of 
maintaining is reduced to aminimum. We prefer 
the screenings, as,they wear better, and when prop- 
erly placed in position and trimmed up, present a 
very neat and attractive appearance. When a pine 
plank platform begins to decay it is liable to break 
out in holes, and becomes dangerous to persons get- 
ting aboard and alighting from trains, unless very 
closely watched and kept patched up, but there is no 
such danger to be feared where the screenings are 
in service. 

At a few important stations paving brick are being 
substituted for plank platforms. 
presumably as an experiment. At 
Federal street station, Allegheny 
City, on the West Pennsylvania div- 
ision, the old plank platform which 
is quite an extensive one, is being 
removed and replaced by red brick 
manufactured to order. The di- 
mensions of these brick are 94x44x4 
in., and have been subjected toa thor- 
ough test as to absorption, abrasion 
and compression. After the planks 
are lifted, the grounds are cleared up 
and leveled, then a layer of gravel is evenly distrib- 
uted to the depth of six inches and tamped; next a 
layer of sand two inches in depth, on which the brick 
are set, and afterwards grouted. Along and parallel 
to the rails, at a distance of about one foot on each 
side of the: tracks, a line of sandstone curbing has 
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been constructed so as to hold the paving solidly in 
position, and screenings or cinders will be used to 
trim up between the rails. A portion of this plat- 
form is now in service and seems to give good satis- 
faction. The heavily laden baggage and express 
trucks seem to be as easily handled thereon as onthe 
pine plank. However, the staying and wearing 
qualities of this platform will be watched with inter- 
est. Before the improvements above mentioned at 
this station were commenced, the baggage room and 
office was moved thirty feet further east from the 
main building, for the sake of greater convenience 
in receiving and delivering baggage and express 
matter, and give more room for passengers, during a 
rush of business, to get to and from the train shed. 
At the same time a substantial stone wall about four 
feet high was built on line with Penn street and 
back part of the baggage room, from the main build- 
ing to the ice house, a distance of about 100 ft., and 
finished with coping.—H. N. Miller in Roadmaster 
and Foreman. 


In the plans for the Illinois Central lake front im- 
provements in Chicago, described in the RATLWAY 
REVIEW of November 23, 1895, the selection of the 
streets opposite which viaducts would be built was 
stated to be undecided. The question has now been 
settled by agreement between Mr. J. F.Wallace,chief 
engineer of the road and the authorities of the city 
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G. Brackets at bottom of door, including common 
brackets and special safety brackets, to prevent opening 
of door without breaking of seal. 

H. Wedges, shoes, ete., used on bottom of door. 

I. Description of any peculiar construction of bottom of 

J. Description and name of any patent device in use in 
connection with door hangings or fastenings, not brought 
out by preceding questions. 
door where it runs into brackets or on rail 

Please forward replies to F. H. Soule, general car in- 
spector, N. Y. N. H. & H. R. R., New Haven, Conn., be- 
fore February 20, 1596. 

F. H. Sous; 

J. J. Casry,; 
W. J. RoBERTsoN, 
B. E. THomrson, 


Tos. FILpEs, 
Cras. WavGHor, 
A. J. CROMWELL, 
Morp. Rogperts, 
Committee. 





ALIGNMENT IMPROVEMENTS ON THE PENN- 
SYLVANIA RAILROAD. 


The Pennsylvania Railroad as is well known ,has 
paid a great deal of attention to the improvement of 
its original alignment for the purpose of elimination 
of curves and recently a number of plans have been 
completed for changing the location of the line, 
among which are the following. The present loca- 
tion between Nineveh and Conemaugh Furnace 
gives avery sharp curve into Nineveh and besides 
the change at this point to smaller curves are to be 
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12 in. thick as shown in the half section view. The 
other half of this view shows the elevation of one-half 
the portal and gives the maximum cross section of 
the Pennsylvania’ Railroad Company's standard en- 
gines and cars. It will be seen that the tunnel is 
double tracked with tracks at 12 ft. 2 in. centers. 
The rise to the top of the arch at the center is 20 ft. 
Twelve inches is allowed for ballast under the 
center of the ties. The gutters are 8 ft. deep. 
Beside the large view a sketch is given showing the 
locations of man holes and two views of the man holes 
are also presented. The arches for the man holes 
are of four brick rings for which ptrpose very hard 
brick is used, and as shown in the section, a wall is 
to be constructed 18 in. in thickness in such cases as 
may occur where there is no rock back of the man 
hole. The rise of the arches of the man holes is 3 ft. 

In the section of line between Portage, and Lily 
stations on this same division seven curves are to be 
taken out and the line so straightened as to shorten 
the distance between these two points by 1.11 miles. 
On the Philadelphia division quite extensive changes 
are also contemplated. All the masonry required is 
to be founded on solid rock, or piles and grillage. 
and is to be according to the rigid specifications 
issued by Mr. William H. Brown, chief engineer 
of the road, to whose courtesy we are indebted for 
the illustrations which are here presented. The 






































eliminated. The contract which covers this work bids for this work have been opened and the con- 
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RADEBAUH TUNNEL, 


of Chicago. The viaducts are to be built opposite 
Madison, Van Buren and Harrison streets and Peck 
court. 


Freight Car Doors and Attachments. 


The committee of the Master Car Builders’ Association 
on freight car doors and attachments, has issued the fol- 
lowing cireular of inquiry: To the members of the asso- 
ciation: Your committee. appointed to report on the lat- 
est improvements and best practice in freight car doors 
and attachments, requests that you will co-operate by re- 
plying as promptly as possible to the questions given be- 

- low: 

1. Give your experience and the results obtained from 
the use of the different freight.car doors in use on your 
road. ‘ 

2. What style of door do you prefer—the overhead hung, 
the bottom hung, or other style hung door, and why? 

3. What style of door or doors are standard on your line, 
and what are their advantage over other doors? 

Please furnish blue prints, sketch or full description of 
your standard door or doors, including end doors and at- 
tachments, covering the following detail:- 

A. Size of doors and style of construction. 

B. Style of hangers used, 

C. Style and shape of rail and size of same. 

D. Method of securing rail to body of car. 

B. Locks and their attachments and method of applica- 
tion. z 
F. Stops, both front and back. 


also includes taking out two curves near Radebaugh. 
The smaller one of these has a curvature of 3 de- 
grees and 30 minutes. The larger one, an 8 degree 
curve, is to be taken out anda tunnel 2,100 ft. long 
is to be substitued. One short 3 degree curve is to 
be taken out and one of 5 degrees changed to one of 
30 minutes. The total decrease in length of line on 
this section is 1-5 ofa mile and the saving in curva- 
ture will be 280 degrees. This part of the work is 
on the Pittsburgh division and the illustrations 
herewith show the construction which would be fol- 
lowed in building the tunnel referred to. This tun- 
nel consists of athree center arch of six rings of brick 
with a 30 in. key stone. The thickness of the brick 
lining is 26 in. The main portion of the arch is 
semi-circular upon a radius of 14 ft. 6 in. which runs 
into an are 29 ft. diameter at each side which is 
placed upon a short straight footing with a batter of 
24 in. per foot. 

The mean limit of the tunnel excavation is a semi- 
cirele 18 in. from the outer brick ring, and the pack- 
ing between the arch and rock atthe flanks is to be 
of earth and stone, which will be placed upon a solid 
grouted filling about 8 ft. high at the lower sides of 
the arch. This grouting is pierced at intervals 
with a 4 in. cast iron drain pipe which opens through 
an elbow at the bottom into a 6 in. cast iron pipe 
which leads the drainage water into the gutters of 
the tunnel. The lower part of this grouting is but 
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PITTSBURGH DIVISION, PENNSYLVANIA RAILROAD 


tracts have been awarded to about a dozen firms. 
The contracts provide for straightening the curves 
on the Philadelphia, Willmington & Baltimore 
Railroad, between Elkton, Md., and Jron Hills, a 
distance of three miles. The new track will be 
comparatively straight where now it is almost a 
continuous. curve. Between Leman Place and 
Kurzcis Station a large curve will be taken out, and 
the road bed not only straightened. but moved 
farther north, necessitating an excavation of 300,000 
yards and an embankment of the same size. By 
this change the distance will be shortened one-third 
ofa mile. At Mount Joy the roadbed will be en- 
tirely changed and will pass through the middle of 
the town from end to end. <All grade crossings will 
be avoided, and light iron overhead bridges will be 
erected. 


Probably the first attempt to make practical use of 
the great energy of the tides is now being made on 
the Pacifie coast at Santa Cruz. A dynamo, to cost 
about $20,000, is now being placed in position. It 
will be worked by a head of water raised by the tide, 
and the electrical energy thus obtained will be em- 
vloyed in lighting the town and driving the street 
cars. That, at any rate, is the idea, althou heth- 
er it can be successfully carried out rem 0 be 
seen. Theapparatus will be completed, and, it is ex- 
pected, in full operation, a next month. 
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THE latest advices in the iron trade show a dead- 
lock in ore, producers believing iron will advance and 
not being willing to make prices of ore on the present 
The big speculating interests of last 
summer are now anxious to force a restriction of pro- 
duction in Bessemer, especially with a view of en- 
hancing values in order to stimulate spring buying. 





basis of iron. 


The general demand in a retail way is good, and the 
prospects ave for further expansion. What to do 
with the enormous production of mill and furnace 
products will soon be a pressing question. There 
are two or three snarls to straighten out within the 
next thirty or sixty days. Meanwhile big buyers will 
step cautiously, for there are emergencies threaten- 
ing. 

A SUGGESTION which was made at the recent an- 
nual banquet of the Western Society of Engineers by 
President Wallace, noted elsewhere in this issue, to 
the effect that engineers, in order to secure personal 
advancement, should be able 
cute work, coming us it 
suecesssful engineer_is specially worthy ot attention. 
Also the remark made by the same gentleman with 
reference to the reason why some assistant engineers 
always remain assistant engineers is appropos. To se- 
cure preferment and advancement aman must show 
himself capable of doing more than routine work,and 
there seems to be a danger among young men in this 
profession of confining their thought so closely upon 
what Mr. Wallace calls the tacties of engineering as 
to shut out the view of the broader and equally nec- 
essary field, which he likens to strategics of the mili- 
tary science. While close attention to the work in 
hand, which corresponds to the tactics for a subor- 


to conceive as well as 
does from a 





design and ex 


dinate engineer, is very necessary to success. there 
is unquestionably a tendency among young men of this 
profession to neglect the cultivation of the broader 
fields which alone can qualify them for the manage- 
ment of large enterprises or the undertaking of work 
of considerable magnitude. 


There seems to be no special good to be gained by 
attempting to define an engineer, but an inspiring 
statement of what a good engineer js was given at the 
banquet referred to in a quotation f¥Om an address by 
General Francis A. Walker presented in the remarks 
of Mr. 'T. C. Roney. dean of the Armour Institute of 
Technology. as follows: ‘A great engineer must be 
agreat man. All great engineers, aecording to the 
testimony of those who knew them, have been great 
men. The greatest engineers of the werld’s history 
have been very great men. The responsibilities they 
have had to bear. the choices they have been called 
to make between widely different ways of reaching 
the object sought, the portentious consequences of 
any mistakes they might commit, the unique char- 
acter of any- important engineering work, which 
reduces the value of precedent to a minimum, and, | 
might add, that in a large proportion of engineering 
enterprises. it is the faith and courage and enthusi- 
asm of the engineer which carries his constituency 
with him and causes it to be decided that the work 
shall be undertaken and the means found. All these 
conditions make demands which can only be met by 
men of calm mind, of large views. of highly consery- 
ative yet boldly daring temperment.of thorough self- 





maste f great power over others. These are in 
part t ifts of nature: but they are also in great 


THE RAILWAY REVIEW. 








‘part the fruit of culture.’ We may be permitted to 
add that the problem which is to be met by the en- 
gineer is well stated in one of the epigrammatic say- 
ings of the late Eecly B. Cox: *‘Not knowing exactly 
what you want to do or the material you have to do 
it with. what is the best way of doing it? 








THERE has been a general tendency with those 
whose employment does not necessitate rough work 
of any kind to look down to some degree upon men 
who are obliged to soil their hands by manual labor. 
This is very noticeable in the atttiude which is as- 
sumed by the line officers of the navy toward the en- 
gineer officers, the latter being to a large extent 
hampered in the performance of their duties by 
the authority which is given to the other officers 
over them. The fight for the rights of the engineers 
has been rather a bitter one and it has tended to pre- 
vent the full appreciation of the importance of this 
importance of this department in the design and the 
operation of the machinery of war ships. New con- 
ditions require new methods of treatment. and the 
extent to which the modern war vessel depends upon 
machinery renders it imperative that the best of men 
should be secured to manipulate and control it. The 
mechanical officers have never been properly recog- 
nized, and it is highly important that something 
should be done to render this branch of the service 
more popular and thereby prevent the disasters 
which would follow the employment of inferior nien. 
Senator W. C. Squire of the state of Washington, who 
was formerly connected with the Remington Arms 
Company. has taken the first step toward a solution 
of the difficulty by the introduction of a bill into 
congress looking to the increase of the number of en- 
gineer officers and including other reforms which 
tend to place this branch of the service upon a proper 
He would establish the titles of captain, com- 
mander, lieutenant commander. lieutenant of junior 
grade and ensign. These would be equivalent to the 
rank among the line officers and convey the 
rights and privileges, pay and standing of these 
les as now understood, together with the author- 
ity commensurate with the responsibilities of their 
positions. 


basis. 


same 





The bureau of steam engineering would 
be changed to the bureau of engineering. and the en- 
gineering department would ke given charge of all 
machinery and all mechanical work. The chief of 
the department would have the vank of rear admiral 
and he would have two assistants as inspectors gen- 
While not 
not attempting to discuss this bill in its present form, 
it certainly seems most desirable that the reform 
therein should 
tion and that all possible encouragement should be 
given to secure competence in the engineer corps. 
A ship costing three or four million dollars would 
certainly seem to require the highest psssible per- 
sonnel of the department which is held responsible 
for its most vital parts, namely, the machinery. The 
government can well afford to exert itself also in the 
direction of encouraging technical schools to offer 
better facilities for the study of mechanical engineer- 
ing problems which refer to marine practice, and it 
is to be hoped that the effort made by Mr. Squire 
will not fail. 


erals who would rank as commodores. 


suggested receive immediate atten- 


THE relative merits of the milling machine and 
the planer or shaper are frequently being called up 
in conversation with shop men, and in looking the 
question over it appears to be one which: might form 
the subject of endless argument. yet the underlying 
principles upon which the decision as to which ma- 
chine is the best to put in for certain. work are based 
do notnecessarily offer great difficulties for solution. 
The planer as a rule cannot do as rapid work as the 
milling machine, neither can the latter do all the 
kinds of work and to equally good advantages as the 
former, therefore if but one machine is to be furnished 
the planer would probably at this time be the best to 
purchase. There are very great advantages, how- 
ever, to be obtained by the proper use of a wellequip- 
ped milling machine, and it is believed that its 
merits are not as well understood or as thoroughly 
appreciated as they should be. Proper equipment. 
in this case, involves'the making of a large number 
of special cutters, but while these will make it ap- 
pear to be a very expensive machine, for the first few 
pieces turned out, it should remembered that 
these cutters last a long time under good treatment 
and the larger the number of cutters the larger will 
be the field of usefulness of the machine. The great- 
est advantage of this machine is in the rapidity of 
its work. It has been claimed that milling machines 
have been run up to eighteen inches travel per min- 
ute of the table carrying the work, and in this re- 
spect it is upon the same basis as the turret lathe. 


be 
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Upon both of these machines the limit of cutting 
speed does not seem to have been reached. The Dan- 
iels planer furnished the first example of the appli- 
cation of the principle of the milling machine as was 
pointed out by Mr. Wm. Kent at the meeting of the 
mechanical engineers in Detroit last June, and there 
is ample evidence that the milling machine has not 
only come to stay, but that its use will besmore gen- 
eral as its merits become better known. It has been 
claimed that it is applicable only to special work in- 
volving considerable duplication, but this is not true. 
The fact that work may be so quickly clamped in the 
vise and che proper cutter set and work done renders 
it one of the handiest machines ina shop. Its oper- 
ation must not be intrusted to boys in order to bring 
out its best results, but rather to experienced men. 
It should be provided with enough cutters, and if it 
is well designed so as to stand up to its work it will 
not be the machine which will be allowed to become 
the dust collector of the shop. This office will 
much more likely to be filled by the shaper and it is 
very probable that the planer will eventually be 
crowded out by the milling machine toa considerable 
extent. 


SPECULATIVE CONTROL OF 
TIES. 


INDUSTRIAL SECURI- 


It is at least questionable if undue importance is 
not attached to the state of the stock market as de- 
termining the value of railway securities, particu- 
larly when considered from the investment stand- 
point. The fluctuations of these securities is the re- 
sult of numberless influences, At one time itisa war 
scare, at another a tariff bill, again a bond issue. 
and sometimes a protracted spell of wet or dry, hot 
Anything that 
can be made an excuse for manipulating the market 
is seized upon by speculators and made available for 
advancing or depressing stocks us the case may be. 
and therefore we hear that this stock is lower and 
that stock is worth more money according to the 
quotations which happen for the time being to rule 
in the speculative markets. Meanwhile the roads 
which these supposedly represent, are 
maintaining” their normal condition wholly without 
reference to the fluctuating figures stated to repre- 
sent the value of the property: but does anyone sup- 
pose that a road capitalized at fifty million dollars is 
actually worth more or less because in the course of 
u week the figures marked on the stock exchange 
bulletins indicate a rise or fall of ten per cent. in the 
price of its securities. 


or cold weather answers the purpose. 


securities 


The fact is we are coming to be a nation of gam- 
blers: so much so that a very large proportion of the 
so-called trades in stocks, bonds, grain provisions. 
ete., is scarcely if any removed in principle from the 
games which from fear of the law, are played behind 
closed doors and in back rooms. Were it not for the 
fact of the intimate association between investment 
and speculative deals, there would probably be no 
diftieulty in making the law applicable to this as well 
as Other forms of gambling. And also were it not for 
the fact of this same intimacy no particular harm 
would accrue to the properties themselves because of 
such trading. But while the market quotations of 
securities in no respect represent or affect actual val- 
ues they are, nevertheless, made use of to practically 
destroy that which honest people have purchased as 
supposedly representing value. Many a fortune in- 
vested in such securities with the object of providing 
for comfort in old age, has been swallowed up, not be- 
cause of any decrease in the actual value of the prop- 
erty represented by the securities. but because spec- 
ulators had so manipulated the property and the 
market as to destroy the value of such securities. 





A more important because more influential consid- 
eration, is the effe ct of these manipulations upon our 
credit abroad. 
across the ocean or that the people of those countries 
occupy a higher moral plane. but so far as industrial 
securities are concerned, shares are held to represent 
the value of the property for which they stand. This 
country is still a borrower and for many years to. 
come will need to look elsewhere for funds with 
which to develop its resources. It is to be feared 
however, that if the speculative influences which for 
the past few years have grown so rapidly and become 
so destructive are much longer allowed to dominate 
investment securities, that lenders abroad wil, 
be much less likely than heretofore to supply the 
necessary funds. It is probably useless to expeet 
that any radical change in method would be fora 
moment tolerated by the class who now control the 
markets of the world, but it will at least do no harm 
to drop a word of caution lest the speculative mania 
become so controlling as to altogether rule the finan- 

cial affairs of the country. 


Not that speculators are unknown 
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THE JOINT TRAFFIC ASSOCIATION AND THE LAW. 





Notwithstanding the supposedly adverse position 
taken by the Interstate Commerce Commission in re- 
gard to the legality of the Joint Traffic Association, 
that organization has undertaken to carry out the 
agreement as proposed and may now be said to be in 
working order. The immediate result is that at no 
time since the act toregulate commerce went into ef- 
fect have the purposes of that law, so far as the dis- 
crimination in rates is concerned, been so completely 
accomplished as during the past ten days. It is safe 
to say that the published tariffs rates in the territory 
embraced within the organization are being abso- 
lutely maintained, a condition of things altogether 
new and strange. Another gratifying feature is that 
the situation is accepted by the shipping public with 
the utmost satisfaction, and that the relief afforded 
by reason of the certainty of obtaining the best pos- 
sible rate without canvasing the entire list of trans- 
portation lines, is thoroughly appreciated. 

The outcome of the proceedings instituted by the 
commission in connection with this agreement can 


“scarcely be considered doubtful. It is not conceivable 


“strate that the service is practicable. 


that the railroads in question. having an honest de- 
sire to conform to the law, and having also at their 
command the best legal talent in the country, should 
voluntarily occupy a position amenable to the law. 
Itmay answer the purpose of the sensational journal- 
ist or the more sensational politician to sneer at the 
profession of a desire on the part of the railroads to con- 
form to the law but such is nevertheless the fact. Nor 
isit necessary to attribute to them any higher motive 
than self-interest. The enforcement of the agree- 
ment determines the line between prosperity and 
bankruptey. nor does that mean that rates are to be 
advanced in any degree; it merely means that those 
who have heretofore profited through a violation of 
the law wi!l now be placed upon the 
all other shippers. 

No more does the attitude of the commission in 
respect to the agreement necessarily indicate that it 
is hostile thereto, or that it considers the agreement 
as opposed to the law. Indeed, if it were not so well 
established that the commission is unalterably op- 
posed to “trading,” it might be readily inferred that 
the case had been brought with the consent of the 
railroads for the express purpose of determining the 
interpretations of certain disputed propositions em- 
braced therein. It is however possible that the com- 
mission considers the opportunity a favorable one for 


same plane as 


ascertaining just how the courts are going to con- 
strue the law. That the agreement savors in any 


sense of a pool or is in any way violative of the fifth 
section of the act to regulate commerce, is scarcely 
worth denying. The pooling principle is altogether 


lacking in the agreement. It is for that rea- 
son that this journal has from the first 
expressed its doubts as to the tenure of 


the association; not that it is believed the pooling 
principle should have been adopted in advance of its 
legalization, but that no agreement having for its 
object the exact maintenance of an equitable tariff 
can long exist in the absence of that element. 


THE LIMITATIONS OF THE CAR FERRY- 


The car ferry although of comparatively modern 
origin, is rapidly developing into an important factor 
among the transportation facilities of the country. 
The steamboat as the carrier of merchandise has 
been superseded by the railroads at least in all places 
where the mileage of the two routes approximate 
each other. The car ferry, however, which proposes 
to take on board the loaded car at one point and de- 
liver it with contents unbroken at another point from 
which it may continue its journey, is in some quar- 
ters believed to possess sufficient advantages to ovéer- 
come the hitherto regnant position of the railways. 
Whether the attempt will be successful is as yet 
problematical, but enough has been done to demon- 
It is true that 
an element of danger and uncertainty attaches to 
this method, and that cars instead of being safely 
delivered at destination are liable to find a perma- 
nent resting place beneath the water (as was the case 
during the past few days where the cars during a 
storm broke away from their fastenings and went 
overboard), but the percentage of loss from this 
cause may not greatly exceed that which attaches to 
vailway transportation. and is therefore of on par- 
ticular moment. 

The real problem in the case is the point of dis- 
tance at which this service ceases to be profitable as 
compared with rail transportation. As at present 
employed, the service covers in one instance a dis- 
tance of over two hundred miles in direct competi- 
tion to and with no material saving of distance over 
the competing rail lines. In this case the experi- 


ment has not been sufficiently long to demonstrate 
its profitableness, butthe attempt is at least signifi- 
cant. The question is evidently one of “handling.” 
In other words. if it shall be found cheaper, all 
things considered, to transport a given number of 
loaded cars over an intermediate portion of a through 
route than to break bulk and handle the property 
twice over the same route, the car ferry may possi- 
bly sueceed. It must be remembered, however, that 
such a ferry cannot be loaded to its full transporta- 
tion capacity, and that the waste of cargo room must 
be taken into account in determining the question. 
There is another feature not generally tmderstood 
whieh must also be considered in this connection. 
In the mere matter of movement expenses it is prob- 
ably safe to say that it requires a greater amount of 
energy to propel a given weight through the water 
than it does to move an equal weight over a railroad 
at the same speed. That is to say, given a thousand 
tons loaded on a steamboat and the same weight put 
into cars, the actual expenditure of force necessary 
to move them both at the rate of ten miles per hour 
would be less for the cars than for the steamboat. 
This fact accounts in large measure for the displace- 
ment of water by rail transportion: probably, it is 
safe to say that added to the element of time it alto- 
vether accounts for this result. It is to be feared, 


therefore, that any considerable extension of the car 


ferry experiment is not likely to sueceed, if inaeed 
some of the present actual and projected lines will 
not of necessity be discontinued. For across-the- 
lake service, where distances are not too great, it 
may answer a valuable purpose, but as a factor to take 
the place of practicable rail transportation it will 
probably never be found serviceable.’ 


HEATING SURFACES AND GRATE AREAS. 


It has been well said that the question of the 
proper proportions of grate areasis a live one among 
railway men to-day. Itis one of the matters about 
which every mechanical officer has his own opinion, 
but it is admitted by nearly all of these men that al- 
most nothing is known as to the relative values of 
different arrangements of the heating surfaces which 
must be provided for taking up this heat generated 
by combustion and transmitting it to the best advan- 
tage to the water in the boiler. The problems con- 
nected with the boilers of locomotives are without 
question among the most important with which me- 
chanical railway men have to do at the present time. 
It ranks very near in importance to the hauling of 
more cars per train and the improvements expected 
in the loading of trains. It is therefore most sin- 
cerely to be desired that the investigation ofthe best 
design for locomotive boilers should be pursued upon 
a logical and comprehensive plan from which some 
reliable information might be obtained to forma 
foundation for attacking the problem from a correct 
engineering standpoint. It is at present admitted 
that the best stationary and marine boiler practice 
has outstripped the best which has been attaimed 
concerning locomotives in this respect. and the vast 
interests which would be affected by better 
fuel upon our railways render it imperative that 
more satisfactory information applying to the boilers 
used under the conditions which obtain in this coun- 
try should be had. The investigations which must 
be made will be expensive but the game is worth a 
very expensive candle. 

The differences of opinion upon this subject have 
been specially exemplified in recent designs of loco- 
motives in use upon two important western roads. 
and while the large and the small grate areas are 
each vigorously defended and while there are appar- 
ently excellent reasons for taking sides with either _ 
party, no one seems to have the hardihood to express 
an unqualified approval of the ‘position of either. 
The fact is that we do not know .enough 
about the merits of either ease. It was 
pointed ous in the excellent editorial statement 
of the grate area matter in the latest issue of 
The Railway Master Mechanic, (see our 
last week) that it will not do to neglect 
the effect of the heating surface upon the hot 
gases from the grates, and that be the grates large or 
small, the hzating surfaces must not be left out of 
considevation. It is perhaps equally necessary to 
secure an arrangement of these surfaces which will 
best enable them to absorb the heat both in the fire- 
box and in the tubes. 

In this connection it is important to know what the 
relative values of the different arrangements of the 

fire-box heating surfaces are. In the comparison be- 
tween the boilers of the Chicago, Burlington & 
Quiney Columbian engine, illustrated in our issue of 
December 17, and that of the C hicago & Northwest- 
ern, described in the issue of November 2, it is not 
sufficient to say that the former design has a total 
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heating surface of fifteen hundred eighty square 
feet and the latter has three hundred twenty-four 
square feet more than this. Neither is it proper to 
compare the fire-box heating surfaces and say merely 
that while the Chicago, Burlington & Quiney engine 
has one hundred eighty-seven and four-tenths square 
feet, the Chicago & Northwestern engine has one 
hundred eighty-eight and one-tenth square feet, be- 
ing practically the same in both. The arrangement 
of these surfaces probably: has much more to do with 
their efficiency than is realized, and while not prob- 
able it is possible that the form of the fire-box of the 
Chicago, Burlington & Quiney engine whereby the 
sides are sloped inwardly may offset the advantage 
of the difference in the total heating surfaces. 

This subject occupies the attention that it does at 
the present time owing to the paper on wide fire- 
boxes presented before the Western Railway Club 
by Mr. J. Snowdan Bell, and as the members of this 
club are perhaps the most interested. it would 
seem to be desirable that the club should take the 
matter up again, in the form of a specially prepared 
discussion with a view of afterward arranging a plan 
for a series of tests looking to the establishment of 
some reliable data. It is thought that with two lo- 
comotive testing plants conveniently at hand, that it 
should not be difficult to arrange this, and no more 
profitable work can be done by this club at this time. 
The tests should include the investigation of the de- 
gree of completeness of combustion at different rates 
of fuel burning and the relative values of the differ- 
ent heating surfaces should also be determined. 





Correction Notice. 


Ourattention has been called to an error on page 7 
of the issue of last week in the closing paragraph of 
the thirty-four-foot combination stock and coal car. 
built by the Madison Car Company for the Choctaw, 
Oklahoma & Gulf railway. The truck bolsters are of 
the standard pattern of these works, and not of the 
Schoen type as stated. The illustration of the truck 
shows the bolster used. 


THE Q. & C, COMPANY. 

The many friends of the Q. & ©. Company (and 
their number is legion) will be rejoiced to learn 
that the receiver has been discharged and that the 
company has resecured control of its business. 
Although the conditions necessarily attaching to a 
receivership have made the conduct of the busi- 
ness somewhat difficult, the company has paid all of 
its obligations in full with six per cent interest added 
and “comes into its own’ again with if possible ad- 
ded luster to the enviable reputation for fair dealing 
already possessed by it. That it was able to pull 
through with such credit during a time of unusual 
depression is sufficient of itself to place the company 
in the front rank. 


The Holding Power of Lag Screws. 


Some time ago [made afew experiments on the 
holding power of lag screws. the result of which is 
given below, hoping it may be useful for some of the 
readers of the American Machinist. says a writer to 
that journal. The holes were bored by a common 
carpenter's bit in 8 in. square logs, and the serews 
put in same as would be in common practice, and 
they were pulled out by the use of an Olsen testing: 
machine: 
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Diam- | Diam- | thread | The load at 

eterot | eter of screwed into Kind of wood. which serew 

screw. bit. | the wood. pulled out. 
7% in, | gin. 3 in. Spruc e | 5,900 Tbs. 
% in, 1-16 in. | sin, | 5.900 Ibs. 
% in. | Yin. | 3 in. 6.000 Tbs. 
% in. | a4 in: 4) din. 9,000 Lbs. 
im. >| ine. 4 din. c fet nut 9,500 Lbs. 
Min | Sin. | 44% in. Spruce | —_7.000 Ibs. 
ain. | 5¢in. 4te in, Pitch pine 8,300 Ibs. 
Ss;in. | in. tin. Spr ce 6,000 Lbs. 
4, in. % in. Bs in. 3,500 Ibs. 
a in 5-16in 2in. | 1,900 Ibs. 
win 3-16 in. | lin. “6 700 Ibs. 


The experiment seems to indicate that there is no 
advantage in using too small a bit when boring holes 
for lag screws. For instance. the { screw required 
full as much foree to pull out from out from a 4 
hole as it would take to pull out of a & hole, 
although it is a great deal easier to put the screw 
in after a # bit than it is after a &% bit, and it is cer- 
tainly work spent in the wrong direction to use a bit 
smaller than the core of the screw. 

By splitting the block and examining the wood 
around the serews it will be found that when too 
small bits are used the fibers in the wood around the 
serews are crushed and destroyed.but when the right 
size bit is used the thread in the wood around the 
screw looks clean cut,the texture of the fibers is pressed 
and the fit in the wood on the screw resembles the 
appearance of a nut on a bolt. 

When the § serew was screwed into a § hole its 
full length of thread, or 45 in., it required a force of 


9,000 lbs. to pull it out: therefore it is safe rh for 
any temporary job under a steady stresg.” ft one 


e 
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ton in a { lag screw, as this gives about 4 as factor of 
of safety in pulling out of the wood, and there is no 
danger of pv'ling off the screw itself, because at 
the place of the core where it could break it is about 
1} in. in diameter = 0.37 sq. in. area. 

Assuming ultimate tensile strength to be 40,000 
lbs. per square inch, the breaking load would be 
50,000 X 0.87 = 18,500 Ibs.: thus there is no dan- 
ger at all of the screw itself breaking for a load 
of a ton. P. LOBBEN. 

Fitchburg, Mass. 


THE OHIO LOCOMOTIVE INJECTOR. 

The accompanying illustrations show the general 
appearance and also the details of construction of the 
Ohio locomotive injector, which was placed on the 
market a few years ago. From the success itis meet- 
ing it would appear that itis making an excellent 
reputation for itself. It is a lifting injector and made 
in two types, one having a screw and the other a 
lever attachment for starting. The body of the in- 
jector is made in two parts which are bolted together, 
and can easily be taken apart for cleaning. The 
. greatest trouble with all classes of injectors comes 
from the liming up of the condensing tube and the 
delivery tube (marked 18 and 19 in Fig. 2). It will be 
noted that these tubes are screwed to the line check 
and so constructed that they can be removed with an 
ordinary monkey wrench without disturbing the 
other parts of the machine. It will also be noted 
that the intermediate tube 17, is held in place by the 
body of the injector when screwed together. The 
importance of this construction will be understood 
when it is noted that all these tubes can be removed 





OUTSIDE VIEW. 
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for cleaning without disturbing the pipe connections 
This facilitates the cleaning also any necessary re- 
pairs. It is claimed that the wearing quality of these 
tubes is very good, and that metal specially prepared 
is used in their construction. 

The starting of the injector is reduced to practi- 
cally one movement, and is accomplished by the lever 
8, which is drawn back until the resistance of the 
lifting tube is felt and allowed to remain in this posi- 
tion until water appears at the overflow 7, when the 
lever is drawn back as far as it will go. In stopping, 
the lever ismerely pushed back to its normal posi- 
tion, and the quantity of water needed is regulated 
by the valve 27. For using the injector as a heater 
the overflow valve 24 is closed, and the lever drawn 
back until resistance from the lifting tube is felt, at 
which point it is then allowed to remain. 

One of the most important points in any injector 
is that of reducing the quantity of live steam neces- 
sary for producing a given flow, and it is claimed for 
this injector that it will give the maximum capacity 
and greatest efficiency in this direction. It is further 
claimed that it is absolutely reliable in starting un- 
der all conditions: and while the greatest care has 
been given to this point in the design, the additional 
precaution is taken of thoroughly testing every ma- 
chine before it is shipped. It is also claimed that 
the machine has a wide range of capacity, and can 
be graduated so as to supply the proper amount of 
water for running the locomotive light or for haul- 
ing its maximum load. 





The machines are made in two styles, one being the 
Ohio standard and the other the Pennsylvania stand- 
ard. The dimensions and construction are such as 
to enable it to interchange with the other principal 
injectors in use and can be substituted for any of 
them with no expense for attaching. The machinery 
and tools of the plant at Wadsworth, O., where the 
machines are being manufactured, are said to be of 
the latest and most perfect design, which goes a long 
way toward ensuring good workmanship. Mr. Frank 
W. Furry is general manager of the company, and 
has an office at 1302 Monadnock block, Chicago. Mr. 


Furry glad to give any desired information 
regarding the machine, and will also give testimon- 


ials from some of the largest roads in the country. 


THE RAILWAY REVIEW. 


THE ANNUAL COST OF A FREIGHT CAR TO 
ITS OWNER. 

Although the late ballot of the American Railway Asso- 
ciation did not receive the 75 per cent of car ownership 
necessary to adopt the per diem plan in place of the mile- 
age system next January, yet the fact that it commanded 
a majority shows very clearly that it is only a question of 
time; of a few years, or months eyen, before the present 
system will give way to the per diem plan of settling for 
car service. Ever since this reform was first broached, by 
the late William P. Shinn (as far as I am aware), it has 
possessed the vitality of a true and necessary thing. First 
making making its appearance among bodies of railroad 
men in the Car Accountant’s Association in Richmond in 
1884 in a resolution offered by the late Mr. E. G. Squire of 
the Chicago, Burlington & Quincy, at which time its ad- 
vocates could almost be numbered on the fingers of one 
hand, it has moved forward, with but occasional backsets, 
until we now find one-half the roads and a majority of the 
car ownership anxious for its adoption. It seems to have 
escaped the quagmires of the mongrel system of a mixed 
per diem and mileage which at one time threatened it, 
and is likely to be established largely on the lines laid 
down by Mr. Shinn, of a straight per diem, saving only 
the rate in which he appears to have been entirely wrong. 
The rate to which opinion has constantly gravitated and 
which the present paper wiil seek to reinforce, having been 
first advanced by Mr. O. Chanute, chief engineer of the 
Erie Rallway, ina communication to the American Society 
of Civil Engineers, in October, 1883, where he proposed a 
rate of 25 cents a day, in opposition to Mr. Shinn, who 
claimed it should be a very much higher figure. 

There can be no doubt that the rate eventually adopted 
must closely approximate the cost of the car to its owner, 
which it is even more the interest of the car renter to 
pay than it is for the car owner to exact; for we can be 
very sure that no manor set of men will build cars for 
others to use at aloss to themselves, so that if for any 
reason they do not receive their full value as rental they 





will exact it in some other way; otherwise, car owning 
not being an eleemosynary institution they would not 
let the cars go beyond their own control. It is the aim of 
the present paper to enumerate more precisely than pos- 
sibly has yet been done the various elements which enter 
into this cost, to show what portions of them should be 
taken into account in fixing the rental, and finally to fix 
within narrow limits the rate that should be attached to 
each item. 

As some of the conclusions I shall draw will, I feel 
quite sure, contravene opinions ordinarily held, even by 
many well informed on this subject, I am obliged to ask 
the patience of my reader in traveling over well worn 
ground, as it is only by making sure of every step that I 
can hope to make myself clearly understood and secure a 
concurrence in the views I am about to express. 

What do we mean, in the first place, by the cost of a 
car in this connection, from which we are to deduce the 
annual or daily rental. I mean by this all the additional 
expenses which a railroad company or individual will 
incur by reason of owning and running the car, over and 
above what it would have to pay out if the car was fur- 
nished and maintained without change by someone else. 

Let us see of what items this expense consists and into 
which it naturally divides itself, according to the way 
that railroad accounts are kept. They may be enumerated 
under five heads: 

1. Repairs (Wear and Tear). 

2. Renewals (Depreciation). 

3. Repairs of car shops and machinery, inctuding the 
rental of same when actually paid, or the interest on the 
capital invested in them when owned. 

4. Salaries and office expenses of employes engaged in 
keeping track of the cars and settling for their use. 

5. Taxes. 

These five items, I believe, will be found to embrace the 
total outlay of the owner. If the car is rented he must of 
course receive 

6. Interest on the first cost or capital invested in the car. 

And the amount of the rental (provided it is sufficient 
to cover the above expenses) will determine the rate of 
interest he receives. 

Ishall now try and fix the amounts which we should 
affix to each of these items. The first two items, repairs 
and renewals,are almost always kept together, no attempt 
being made to separate them, and they form the bulk of 
the account ‘‘Cars—Repairs of Freight’ of the Interstate 
Commerce Commission classification. (14) Now, although 
this account has been kept for years by the various rail- 
roads and car owners, and the figures that have been pub- 
lished from time to time of their experience, together with 
the closer knowledge which comes from the study of 
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equipments of roads with which we are brought more im. 
mediately in contact, enables us to fix the annual cost per 
car of these repairs within narrow limits, it should be 
borne in mind that minute accuracy in this re- 
spect is neither attainable nor desirable. The gen- 
ally downward tendency of the cost of materials and the 
use of improved machinery tend, on the one hand to lower 
the original cost and the annual cost of maintenance, while 
on the other the introduction of improved appliances, such 
as air brakes and automatic couplers tends to increase the 
cost of both these items. Besides in an extensive country 
like ours, it by no means follows that a price which is ex- 
act for Pennsylvania is equally true for Georgia. I shall, 
therefore, content myself with giving a general, round 
figure like the percentage on the first cost of the car, 
which will be equally applicable for box and flat cars; fig- 
ures which have been arrived at from as careful a consid- 
eration as I have been able to give the subject through a 
number of years and which I am satisfied no experience 
in the immediate future will materially change. 

If we have the opportunity of comparing the repairs of 
an individual car equipment, such as a fast freight line, 
for instance, with the repairs of the cars of the railroad 
over which it runs, after making the proper correction in 
the latter for the repairs of its own cars on foreign roads, 
we shall probably be surprised at first at the apparent dis- 
crepancy between the two. Thus a box car equipment of 
an individual owner will cost for a series of years between 
$45 and $50 per car per year, while the cars of the railroad 
will run from 360 to 370, according to the proportion of 
lower priced cars than box cars which the equipment may 
contain. What is the cause of this difference? 

On examining the list of items which are charged into 
the account we shall find that the difference arises, not 
from there being any real difference in the cost of repairs, 
but from the fact that a number of items (running re- 
pairs) are charged into the account ‘“‘Cars—Repairs of 
Freight,’ which are always paid by the road running the 
car and are never charged to the foreign car owner. But 
as they appear in the railroad account they will be in- 
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cluded in cost of repairs of the railroad cars unless we 
take pains to sift them out. 

The matter is alluded to here, first, to emphasize the 
fact that we must always be careful to know in any ac- 
count of car repairs whether the running repairs are or 
are not included; and second, to point out that these re- 
pairs can form no portion of the per diem charge, since 
they are always paid by the road using the car, as user, 
and never charged to the owner of a foreign car. Briefly, 
these running repairs consist of repairs to cars damaged 
in wrecks or derailment, the wages, tools and supplies of 
car inspectors, and such other items as may be agreed 
upon from time to time between roads and embodied in the 
M. C. B. rules. See’ further M. C. B. rules 7,8 and 9 and 
the interstate classification accounts (14). 

The amount of the running repairs are supposed to de- 
pend upon the mileage made by the car as the most con- 
venient measure, and are said on competent authority to 
equal one-fourth cent per car per mile. While this may 
be true for a mixed equipment of box and gondola or coal 
cars, in the opinion of the writer one-fifth cent will pay 
the running repairs of box cars, but the matter is of no 
consequence here since they are especially excluded from 
consideration as forming no part of the per diem cost to 
the owner of the car. 

So far then I shall assert as capable of abundant proof 
that the sum of the first two items which enter into this 
account, the wear and tear (so called by me to distinguish 
it from repairs, which contain running repairs and renew- 
als), plus the depreciation equals nine per cent of the cost 
of acar yearly. That is to say, if a car cost $500, this will 
amount to $45. 


Compare on this subject a very interesting paper” 


printed by Mr. E. C. Spalding, October, 1886, where the 
average repairs of some 648 box cars are found to be $44.- 
70 per year. In this case I suspect the running repairs 
are included and the renewals left out, as is clearly the 
case in an article in February Guide, where the amount 
is given as #43. The depreciation being nearly equal to 
the running repairs causes the approximation of these 
figures to the one I have given. 

It is often desirable to know the depreciation of the car 
separate from the repairs, and as it is a matter capable of 
calculation [here proceed to indicate how it is to be ob- 
tained. By depreciation I mean the certain sum of 
money which, if laid aside yearly, with simple interest 
added, will be sufficient to build a car of like value with 
the original when that is worn out, The rate per annum 
of the depreciation depends upon, first, the average life of 
cars; second, the value of the scrap from the old car; 
third, the rate of interest which can be got for the fund 
that is laid away. ‘ 
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Taking the average life of a car at thirteen years, the 
rate of interest at 5 per cent, and the value of scrap at 16 
per cent of the cost of the car, equal to $80 for a $500 car, 
and we shall find that the yearly depreciation is equal to 
5per cent. This practically agrees with the M. C. B. 
rule of 6 per cent per year up to 10 years. 

We then have fixed the first two and most difficult 
items of our account as follows: 

For a car costing 3500: 

First, wear and tear per year, four per cent «20.00 
Second, depreciation per year, five per cent... .... 25.00 


$45.00 
While the depreciation is constant the wear and tear 
varies, being next to nothing for the first three or four 








years, then increasing up to the time when the car is gen- 


erally repaired, when it falls off again. 

For interesting matter on this subject see the paper of 
Mr, Spalding, before referred to. 

The distinction between running repairs and wear and 
tear must here be borne in mind. Many items of running 
repairs are constant, being as much for a new car as an 
old one. Unless this is remembered the reader will 
hardly fully agree with me. 

The third item, repairs of car shops and machinery, is 
often, I may say almost always, omitted from a considera- 
tion of the annual cost of the car, but it clearly should be 
included, since a private car builder or repairer would have 
to take it into account in estimating his expenses. I have 
practically no data on this point, further than that it has 
been customary in times past to add ten per cent to bills 
for work done for outside parties as compensation for use 
of tools, etc. This is probably somewhat more than the 
actual cost, and as it would amount to $4.50 per year on 
$45 I will make it or eight mills on each dollar of the 
original cost of the car, which cannot be far out of the way. 

The next item is too small to put any figures to, five or 
ten cents per year at most would coyer it, and the only 
object in putting it down was to make the enumeration 
complete. 

The last item, taxes, is also generally omitted from the 
account, although it is popularly thought that taxes are 
only one degree less certain than another event which it 
is to be presumed will happen not only to cars but to the 
individuals who write about them. It may not be im- 
proper here to call attention to the fact that while the 
public wants cars badly the same people encourage (7?) the 
building of them by putting a tax on them as soon as built, 
which tax the railroad company, per force, puts again 
upon the shipper in the shape of higher rates for trans- 
portation; and so the mill goes merrily round. The 
amount of the tax on equipment appears to be about eight 
mills on the dollar. 

We are now prepared to gather our results. together, 
and the amounts which the percentages give for both box 
cars and gondolas are given below: 












Gondolas. 
0. B45. 








1. Weur and tear per year, 4 per cent $1K.00 
2 Depreciation, 5 per cent..... ..... 22.50 
$40.50 

3. Repairs of shops, ete,, 8 mills 3.60 
5. Taxes, 8 mills... . 3.60 
H7.70 

6. Interest on cost, 6 per cent............. 5 27.00 
$83.00 $74.70 


If the car is 20 days in shops each year, on an average, 
and I am led to think that is about right, there is 345 days 
service in it which at 25 cents per day gives 386 

It only remains to addin conclusion that in the above 
the writer merely speaks his own mind and is solely re- 
sponsible for the facts and opinions advanced above,— 
{Edmund Yardley in the Railway Equipment Guide. 








Amendments to the Act to Regulate 
Commerce. 


The favor with which the various amendments to 
the act to regulate commerce suggested by the Inter- 
state Commerce Commission have been received by 
the more thoughtful of the business men of the 
country, is.well illustrated by the subjoined letter 
from a prominent lumber shipper of Chicago. Mr. 
Chas. W.. Wells writing from Pasadena, Cal., says: 

One of the most important questions that will come be- 
fore congress during this session will be the relation of 
the government and the railroads. It has been eight years 
since congress first undertook to regulate the operations 
of interstate roads, and the study of these years has done 
little more than show the difficulty of the work then un- 
dertaken. Tho act of congress to regulate commerce be- 
tween the states, commonly known as the interstate com- 

. merce law, was the response to a popular and very general 
demand that the government take some action to prevent 
abuses that had grown up in connection with the rate 
making power, whereby. certain localities, or certain indi- 
viduals of the same locality, were given undue advantage 
in freight charges. The right of congress to regulate com- 
merce between the states is clearly given by the constitu- 
tion. The necessity of such a law, not only to protect the 
people from unreasonable rates, or unjust discrimination, 
but also for the conservation of the railroads themselves, 
is becoming more and more apparent every day. In fact,. 
the operation of the present law tends to show that mini- 
mum rates are as necessary to protect the security holders 
as maximum rates are to protect the shippers. The aver- 
age charge per mile for the transportation of passengers or 
freight is extremely low, and yet it is a curious fact that, 
while the charge for transportation in this country is but 
one-third to one-half the charge for a like service in 
Europe, the rates of freight in some sections are so high as 
to be almost prohibitive. and this, too, in the thickly set- 
tled sections of the country. It is this inequality of rates 
that seems to be the greatest present evil, and one which 
as yet, the railroads themselves have been unable to 
handle satisfactorily, so that it would appear to be abso- 
lntely necessary to have some controlling power outside 
and independent of the roads themselves. 








The intention of the interstate commerce law was 
good. That its results has been largely a failure is 


due partly to the vastness and complexity of the sub- 
ject in hand and the inexperience of the framers of the 
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law, but more because, instead of enacting a general law, 
creating a commission on just and staple principles, and 
placing the whole subject under their control, they under- 
took to make certain specific acts of railway operation 
unlawful. It followed, as the logical sequence, that all 
acts not specifically declared to be unlawful were per- 
mitted. They created a commission to carry out the pro- 
visions of their act, butdid not give it authority to enforce 
its decrees. The commission was formed on lines that 
are not in strict accord with the spirit of equity. The 
result has been constant friction between the commission 
and the railways, suspicion on both sides and but little 
real progress. Owing to the public character of railways, 
in dealing with this problem three parties must be con- 
sidered—the government, which is the people acting as a 
Whole; the public, the people in their individual capa- 
cities, and the railroads themselves. While the railroad 
and the shipper are most immediately concerned in each 
separate transaction, the fundamental and controlling 
power must always be the government; and this applies 
not only to the making of rates but to the protection to 
the property as well. To obtain the best results, the 
right of all interests must be fully protected—of the rail- 
roads as wellas the shippers. To be just requires a full 
knowledge of the subject in hand, as well as the honesty 
of purpose; so it would seem that the railway commission 
should be composed of representatives of the shipping in- 
terests, the railways and the government. If a com- 
mission of nine members were to be appointed by the 
president—three onthe nomination of the shipping in- 
terests, who would know the demands of trade; three on 
the nomination of the railways, who would know of the 
ability of the roads to meet these demands, and three on 
the nomination of the supreme court, who would know if 
the agreements that the representatives of the shippers 
and railways might reach conformed to the law of the 
the land—it is highly probable that better results would 











be obtained than under the present arrangements. The 
commissioners should hold oftice during good behavior. 


Under such conditions it would seem proper to leave all 
details as to rates and method of operation, including the 
“long and short haul’? clause and the “anti-pooling”’ clause 
to the discretion of the commission. The commission 
should have final authority in all rates, both passenger and 
freight. In this respect its decisions should have the 
force of a federal court. No charter should be granted 
for the construction of any new road without the approyal 
of the commission. This country is to-day burdened by 
unnecessary roads that do not now pay and may never pay 
that were built simply to enrich some construction com- 
pany. In this connection it might be well to make it crim- 
inal offence for any ofticer or director of any road to be in- 
terested in any way in any contract made by that com- 
pany. Although the present commission has not found it 
possible to accomplish what was expected, it has rendered 
very valuable service in the statistics it has so carefully 
collected. These statistics deserve careful study. They 
will soften many harsh judgments quite generally enter- 
tained against the railroads, and go far toward more equit- 
able and permanent settlement of the railway problem. 
These figures show that, notwithstanding the many faults 
the railroads have been guilty of, this country has the 
best railwry service in the world: that the charge for both 
passenger and freight transportation is the lowest in the 
world; that the wages paid are the highest in the world: 
that the interest paid on the capital invested is less than 
that paid by European roads, being slightly less than 3 
per cent. This is not a large return, and any rash or ill- 
advised legislation might materially reduce even this low 
figure. Legislation, to be just, must protect those who own 
the railroads as well as those who use them. 
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PROBLEMS iN THE USE AND ADJUSTMENT OF ENGINEERING 
INSTRUMENTS. Form for Field notes; General instruc- 
tions for extended Student’s Surveys. By Walter 
Loring Webb, C. E., Assistant Professor of Civil En- 
gineering in the University of Pennsylvania. Sixty- 
four pages, bound in morocco, with’ leather flap in 
pocket book from. Published by John Wiley & Son. 
Price, $1.00. i 

The author says that this book is the outgrowth of difti- 
culties experienced by him in teaching the first elements 
of instrumental practice to engineering students. It was 
prepared in order to enable all the students of a party out 
for instructions in the field to obtain the best advantage 
from the work of the instructor. The problems are de- 
signed to keep each student busy at some definite work for 
for which he has instructions and explanations, so that 
he may employ his time to obtain a thorough understand- 
ing of the common instruments used in engineering work 
by the time he is ready for more advanced work. The 
students attention is specially directed to the. precision 
which it is necessary to ure while doing the work in 
order to obtain the final results with the required degree 
of accuracy. 

The book is not intended to take the place of a text book 
on surveying, but it is rather a supplemental work to be 
used to enable many students to get the most possible as- 
sistance from one instructor. Some local allusions oceur 
in the book, as it was prepared primarily for the use of 
students of the University of Pennsylvania, but these 
also have general applications. The problems given, if 
properly worked out, will add greatly to the store of prac- 
tical knowledge of the students, and the selection of work 
has been made with this practical value in view. Special 
attention is given to methods of taking notes. The prin- 
cipal subjects treated are as follows: Linear measure- 
ments, chain urveying, compass and level practice, tran- 
sit and plane table practice, work with the sextant, bar- 
ometer, polarplanimeter and pantograph railroad survey- 
ing with curve work, cross-sectioning and setting slope 
stakes, probable error, and finally notes on the manage- 
ment of a students’ railroad survey. This includes the 
reconnoissance, preliminary survey and location survey, 
with the best methods of keeping notes. Diagrams are 
shown in connection with the notes. 

The little book is well planned and arranged, is concise 
and clear in statement, and seems to fulfil the object of 
the author in an admirable way. Its strong point is in 
the problems inyolying the common engineering instru- 
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ments, and the book seems to be well adapted for the 1s 
of others as well as students. 


ENGINEERING CONTRACTS AND SPECIFICATIONS. Including 
a Brief Synopsis of the Law of Contracts and Illus~ 
trative Examples of the General and Technical 
Clauses of Various Kinds of Engineering Specifica- 
tions. Designed for the Use of Students, Engineers 
and Contractors, By J. B. Johnson, C. E., Professor 
of Civil Engineering, Washington University, St. 
Louis, Mo. Engineering News Publishing Co., New 
York, 1895. Price, $4. 

One branch of the preparation for engineering practice 
which has been seriously neglected by technical schools is 
that which deals with the preparation and use of contracts 
and engineering specifications. This was on account of 
the lack of satisfactory books upon the subject. It has 
been necessary for most engineers to undergo a consider- 
able amount of experience in obtaining information w hich 
it is necessary for them to have with regard to this sub- 
ject, and this work by Prof. Johnson‘is greatly needed by 
students. It is likely to be not less valuable to contract- 
ors and engineers. The author states that while he makes 
no pretensions to a knowledge of the law it was necessary 
for him to impart instruction upon this subject for many 
years to his students, and by attending lectures in this 
field in the St. Louis Law school. as well as through con- 
sultation of works by writers upon the law of contracts 
he has prepared this work as a synopsis and general guide 
to the fundamental principles involved. The brief synop- 
sis given is not intended to take the place of consultations 
with lawyers, but only to enable one to steer clear of some 
of the legal pitfalls which lie in the way of every business 
man, and especially of engineers. In addition to the treat- 
ment of the law of contracts the author has compiled a 
large number of the latest specifications used by the most 
prominent engineers of this country which are selected as 
good patterns of methods for treating the subject. This 
particular part of the work will be of the greatest value 
to young men who are called upon to interpret specifica- 
tions inasmuch as they will enable the reasons why they 
are drawn ina particular way to be clearly understood. 
The work is divided into four parts, the first of which 
gives a synopsis of the law of contracts; the second 
treats of engineering specifications and accompany docu- 
ments. The third takes up specific descriptive or tech- 
nical clauses in specifications, and the fourth presents 
illustrated examples of complete contracts and specifica- 
tions. The work covers a great variety of subjects 
without slighting any of them, and the arrangement 
of the book is such as so enable a student to get what he 
wants without unnec ry searching. The author gives 
introductions to all of the quotations from engineering 
practice which are brief and to the point. The book is 
one which every engineer should have conveniently at 
hand for consultation. 









“A THIRD OF A CENTURY OF PROGRESS; Beinga Brief His- 
tory of the Development of the B. F. Sturtevant Co. 1896. 

Catalog No, 90, 

This is a pamphlet of thirty-six pages, issued by the 
Sturtevant Co, and inscribed: omething attempted, 
something cone,’ and it describes how Mr. B. F. Sturte- 
vant, a young shoemaker of Norridgewock, Maine, started 
in 1857 what was destined to become the large and success- 
ful establishment whichis now conducted under his name. 
Mr. Sturtevant’s start was due to the Saccessful design of 
a machine for pegging shoes. The pegs being put into the 
machine in the form ofa continuous ribbon from which the 
individual pegs were clipped off. The peg wood as well as 
the machine itself, met with such an unqualified success 
that their introduction led to the adoption of a power ex- 
haust fan for the removal of the dust which was produced 
by the working of the machine. This apparatus was used 
also in connection with bufting wheels, and from this the 
development of a number of additional uses for the blower 
was rapid, and the manufacture of the exhaust fans was 
taken up at 72 Sudbury street in Boston. The pamphlet 
details the steps made in the advancement of the blower 
industry, and the application of these machines to the va- 
rious branches of manufacturing with which it has been 
intimately connected ever since. The Sturtevant pressure 
blower was brought out under this name at the Centen- 
nial Exhibition in Philadelphia, 1876, and it is stated in 
this catalog that “thousands of blowers of this type are 
running to-day upon which not one cent’s worth of repairs 
has been necessary during all these years, notwithstand- 
ing the high speed and continuous service under which 
they have been operated.” 

From this point the introduction of direct steam driven 
blowers is taken up in connection with the introduction of 
mechanical methods for the ventilation of buildings. In 
connection with these, coil heaters were employed, and 
the growth of the works necessary to enable the demand 
for this special machinery and apparatus to be met are 
outlined in detail. The company was obliged to take up 
the design in construction of high speed steam engines, 
which has become an important line of development. The 
account of the work states that upon the death of Mr. 
Sturtevant in April, 1890, the management continued un- 
der the direction of Mr.E. N. Foss,who had for some years 
been in general control as treasurer and general manager. 
Since this time the growth inthe business has been steady 
and marked, and new fields have been opened up for use- 
fulness for the blower, An interesting description is given 
of extensive alterations in the works, which were neces- 
sitated by the raising of the adjacent tracks of the N. Y. 
N. H.&H.R.R., and descriptions are given of the improye- 
ments in the plant which were made at this time. The 
pamphlet closes with a list of the officers of the company 
in Boston, Chicago, New York, London, Philadeiphia, 
Glasgow, Berlin and Stockholm. The frontespiece is a 
photograph of Mr. Sturtevant. The pamphlet is further 
illustrated with excellent wood cuts of the apparatus and 
of the works at different periods of their history. The 
letter press is excellent and the attractiveness and taste- 
fulness of the work is characteristic of the literature 
jssued by this company. 









The Ashton Valve Co., of Boston, has issued a hand- 
some calendar representing ‘‘a placid summer scene in 
New England,” which it will send to j ilroad 
friends. The view is a sleeping pool in tng 
with a small hamlet in the distance. A man i vat fish- 
ing among the lily pads is a seductive feature. 
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PATENTS ON RAILWAY APPLIANCES. 


[The following list of patents granted for inventions relative 
to railroad appliinees for the week ending December 31, is re- 
ported especially for the Railway Rey aot by Chas. L. Sturte- 
vant. patent attorney, Washington, D.C., from whom printed 
copies can be obtained for 15 cents each. i 
Bedard, Firmin, assignor to C. Bedard, Minneapolis, Minn., 

logging-car, 552,346. 

Bratton, Jacob C.. and A. B. Graham, St. Louis, Mo.. 
burglar alarm attachment for railway cars, 552,465. 

Cook, Miles P., assignor to Cook Cooler Company, Limited, 
Flint, Mich., cooling device for car-journals, 552,350. 

Cook, Miles P., Flint, assignor to Cook Cooler Company, 
Limited, Genesee, Mich., axle-cooler, 552,285. 

Curtis, Frank J,, Ben Avon, assignor to McConway & Tor- 
ley Company, Pittsburgh, Pa., car-coupling, 552,352. 

Cutten, Elisha B., New York, assignor to A. C. and G. H. 
Fraser, Brooklyn, N. Y., electric signal for railways 
552,279. 

Dixon, Thomas B., Henderson, 
naling system, 552,316. 

Foote, Lewis A., Chicago, [l., car seal, 552,175. 

Foote, Lewis A.. assignor to Chicago Cu al and Manu- 
facturing Company, Chicago, Il., hand-press for seals, 
552,174. 

Gerlach, Frank W., Kenton, Ohio, car.coupling, 552,115. 

Goltra, Edward F., St. Louis, Mo., assignor to American 
Steel Bolster Company, Madison county, Ul., car-truck, 
552,493. 

Griffith, Thomas A., 
245. 

Hovey, Henry J., Evanston, Il, electrical railway signaling 
apparatus, 552,181. 

Keefer, Calvin M., assignor of one-half to W. Devlin, New 
Castle, Pa., rail joint and clamp, 552,291. 

Kelly, Alonzo, assignor of one-half to F. W. Long, Harris- 
burg, Pa., car-coupling, 552,478. 

Kendall, Minott K., Melrose, assignor of 
Hodges, Medford, and E. Harrington, 
electrical rail-bond, 552,479. 

Noble, Newell J.. assignor of one-half to A. J. Shomber, BE. 
H. Schilling, and T, Engle, State Center, Iowa, ventila- 
tion mechanism for locomotive or other boiler furnaces, 
552,196, 

Rhoads, John, Philadelphia, Pa.. 
552,448. 

Shumway, Willis M., Oak Park, IIL, car.axle box, 552,205. 

Stark, William H., Toledo, Ohio, continuous car platform 
and buffer, 552,452. 

Taylor, Willism J., Bound Brook, N. J.. 
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Jobn L., Jv., Arlington Heights, 5 

and sleeping car, 552.420; sleeping car and vestibule, 

. 682. 

Bower, Louis A.. Wilmington, 
S75. 

Coder, Harry G.. and F.C. Ruffhéad, Williamsport, Pa., 
assignor to Keystone Car Door & Supply Co., Williams- 
port, Pa., and Chicago, Ill., ear door‘ $21. 

Davis, Wm. C., Denver. Col., ore car 

Eyans, Clarence A., Upland, Pa.. car 

Fine, Wm. R., Ne wport, Tenn.. car Coupling, 

Gaines, Chas. A., ignor of one-fourth to ¢ 


New York City, conduit system for ¢ 
” 












Ky., electric railway sig- 





55Y. 


Kansas City, Mo., car-coupling, 552,- 


hi 












two-thirds to G. 
Boston, Mass., 





railway-car buffer-plate, 








car-wheel, 551.25% 


Bixby, 
di 











Del.. railway tie plate, 5 










HH Cillette, 
railways, 









Hartman, John, 






Philadel phi, Pa., storm front and look- 
out window for cars, 5 
Hattield, Wm. H., Sulphur Gorimeet Ala., assignor of one- 


half to W. G. 
coupling, 55 
Heintzelman, Taylor W., 


Morrison, New England City, Ga.. car 





Sacramento, Cal 





. locomotive bell 








ringer, 552,760. 
Hueffelman, Henry W., Dayton, O.. car coupling, 552,642. 
Lenox, De Boss. Trenton, N. J., inclined rallway water 





chute, 552.715. 
Lukens, Gabriel L., 
Roney, Bethai 
fares on railway 


Decatur, assignor of 
. I, device for 
DD2STS. 


one-half to C. 
Insuring collection of 







Markley, John A., assignor of three-tifths to J. C. Carpen- 
ter, J. A. Roberts, J. L. Dunean and J. C. King, Clifton 





11 for car trucks, 592.76) 
Alpena, 5. D.. car moy 
Abu Road. India, rail joint, 552,775. 

Aurora, Tl,, fire-box for locomotives, 


Forge, Va., pedes 
Marlett, Harvey L. 
Pierce, Reginald H., 
Shepherd, Frank D., 

5d2, 671. 

Stevenson, John I,. 














aa 





Lamoille, Hl., car, 552,701. 

Thomas, Eddy T.. New oe and A. Melhado, Montelair, 
N. J., dumping car, é 

Tresenreuter, Gustav, i 
muny, Station indicator 

Valliant, Joseph W., Baltimore. 
cars, 552,500. 

Webber, Scott, 


car, 552,799. 








gnor to M. 


52.797. 


Treitel. Berlin.Ger- 





Md.. brake for railway 





Pigeon Cove. Mass., platform dumping 


TECHNICAL MEETINGS. 


The American Society of Civil Engineers holds meetings 
on the first and third Wednesdays in each month, at Sp.m., 
at the House of the Society, 127 East Twenty-third street, 
New York City. 

The American Society of Irrigation Hngineers. Third 
annual meeting will be held at Albuquerque, N, M., Sep- 
tember 16-19. John L, Titeomb, secretary, 36 Jacobson 
block, Denver, Col. 

The Association of Civil Engineers of Cornell University 
meets weekly every Friday, from October to May inelu- 
sive, at 2:30 p. m., at Lincoln Hall, New York. 

The Association of Engineers of Virginia, holds its in- 
formal meetings on the third Wednesday of each month 
from September to May inclusive, at 8 p. m., at 710 Terry 
building, Roanoke, Va 

The Boston Society of Civil Engineers, meets monthly 
on the third Wednesday in each month, at 7:30 p. m., at 
Wesleyan Hall, 36 Bromfield street, Boston, Mass. 

The Canadian Society of Civil Engineers meets every 
other Thursday at 8 p. m., at 112 Mansfield street, Mon- 


treal, 

The irene’ Association meets monthly on the 
first Wednesday of each mouth, at the Manufacturers’ 
Mlub, Philadelphia, Pa. 

The International Irri 


Congress will hold its 


fourth session at Albuquerque, N. M., September 16-19. 
Fred L. Alles, secretary, Los Angeles, Cal.; local secre- 
tary, W. C. Hadley, E. M., Albuquerque, N. M. 

The Montana Society of Civil Engineers meets monthly 
on the third Saturday in each mouth, at 7:30 p. m., at 
Helena, Mont. 

The New England Railroad Club meets on the second 
Wednesday of each month, at Wesleyan Hall, Bromfield 
street, Boston, Mass. 

The New York Railroad Club has a monthly meeting on 
the third Tuesday in each month, at 8 p. m., at 12 West 
Thirty-first street, New York City. 

North-West Railway Club meets alternately at the 

West Hotel, Minneapolis, and the Ryan House, St. Paul, 
on the second Tuesday of each month. 

The Northwestern Track and Bridge Association meets 
on the Friday following the second Wednesday of March, 
June, September and December, at 2:30 p. m., at the St. 
Paul Union Station, St. Paul, Minn. 

The Southwestern Society of Mining Engineers will hold 
a session at Albuquerque, N. M., September 16-19. Walter 
C, Hadley, secretary, Albuquerque, N. M. 

The Southern & Southwestern Railway Club holds its 
meetings on the third Thursday of January, April, August 
and November, at the Kimball House, Atlanta, Ga. 

The Technical Society of the Pacific Coast has a monthly 
meeting on the first Friday in each month, at 8 p. m., at 
the Academy of Sciences building, 819 Market street, San 
Francisco, Cal. 

The Western Foundrymen’s Association holds its meet- 
ing on the third Wednesday in each month, at the Great 
a eae: Hotel, Chicago, Il.; secretary, S. T. Johnston, 

522 Monadnock building. 

The Western Railway Club of Chicago, holds its meeting 
on the third Tuesday of each month. 

The Western Society of Engineers meets on the first 
Wednesday of each month at 8 p. m., at the society’s 
rooms, 1736-1739 Monadnock building, Chicago, Ill. C. J. 
Roney, secretary. 

The Central Railway Club meets on the fourth Wednes- 
day of January, March, April, September and October, at 
10 a. m., at the Hotel Iroquois, Buffalo, N. Y. 

The Civil Engineers’ Club of Cleveland, meets on the 
second and fourth Tuesdays in each month, at 8 p. m., at 
the Case Library building, Cleveland, Ohio. 

The Denver Society of Civil Engineers meets on the sec- 
ond and fourth Tuesdays i in each month except July, Aug- 
ust and December, when they are held on the second Tues- 
day only, at 86 Jacobson building, Denver, Colo. 

The Engineers’ and Architects’ Club of Louisville has a 
monthly meeting on the second Thursday in each month, 
at Sp. m., at the Norton building, Fourth avenue and Jef- 
ferson street, Louisville, Ky. 

The Engineering Association of the South meets on the 
second Thursday of each month at 8 p. m., at the Cumber- 
land Publishing House, Nashville, Tenn. 

The Engineers’ Club of Cincinnati has a monthly meet- 
ing on the third Thursday in each month, at 7:30 p.m. at 
the Literary Club, 24 West Fourth street, Cincinnati, O. 
Address P. O, Box 333. 

The Engineers’ Club of Minneapolis holds its meetings 
on the first Thursday in each month, at Public Library 
building, Minneapolis, Minn. 

The Engineers’ Club of Philadelphia meets on the first 
and third Saturdays in each month, at 8 p. m., at the 
house of the club, 1122 Girard street, Philadelphia, Pa. 

The Engineers’ Club of St. Louis meets on the first and 
third Wednesdays of each month, at the Missouri Histor- 
ical Society building, Sixteenth street and Lueas place, 
St. Louis, Mo. 

The Engineers’ Society of Western Pennsylvania holds 
its monthly meeting on the third Tuesday of each month 
at 7:30 p. m., at the Carnegie Librar y building, Allegheny, 
Pa: 





PERSONAL. 


' 

Mr. i. A. Dawson of Waverly has been appointed state 
railroad commission of Lowa. 

Mr. W. W. 
master of the Pennsylyania 
Lehigh Valley. 

Mr. G. M. Woodward has been appointed 
agent of the Wheeling & Lake Erie Railway, 
quarters at Chicago, Il. 


Atwood has been appointed assi 
& New York di 


tant train 
sion of the 






commercial 
with head- 


Mr. John Scott has been made controller of the western 
division of the Northern Pacific. thereby becoming con- 
voller of the entire system, ' 


Mr. H. C. Landon has been appointed chief engineer of 
the Chicago. Peoria & St. Louis. The oftice of civil en- 
gineer on this road is abolished. 


Mr. A. H. McLeod, heretofore general freight agent of 
the’ Cincinnati, Hamilton & Dayton, has had his title 
changed to freight trafhe manager. 

Mr. H. H. Hiland has resigned as chief clerk of the 
freight department of the St. Paul & Duluth, to accept 
the Minnesota agency of the Adams-Bagnall Electric Com- 
pany. 

Messrs. R. B. Lyle and J. E. Foresee have been ap- 
pointed St. Louis agents of the Illinois Steel Co., with of- 
fices at 519 Security building, vice D. E. Garrison & Co.. 
resigned. : 

Mr. T. W. House and M. T. Jones of Houston, Texas. 
were on Jan 7 appointed receivers of the Galveston, La 
Porte & Houston road by United States District Judge, 
David E. Bryant, 

Mr. A. M. Ozburn, chief rate clerk in the general oftice 
of the Missouri Pacific, has resigned in order to accept an 
important position with a manufacturing company in 
Birmingham, Ala. 


General Manager Winter, of the Chicago, St. Paul, Min- 
neapolis & Omaha, has issued a circular announcing the 
appointment of Mr. W. C. Winter as assistant general 
general claim agent. 





Mr. A. S. Willoughby has been made division freight 
and passenger agent of the Southern Minnesota division 
of the Milwaukee road, vice H, E. Pierpont, who has be- 
come assistant general freight agent. 
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On January 5 the office of Mr. Garret Brodhead train- 
master of the Easton & Amboy road was transferred from 
Perth Amboy to South Plainfield. All communications 
to him will now be addressed to the latter place. 


Mr. William Heyman has been appointed agent of the 
Lackawanna Fast Freight Line at St. Louis, vice Mr. J. 
J. Collister, resigned, to accept another position. Mr. 
Heyman was erage a contracting agent for the Erie 
Despatch. 


Mr. S. D. Pardue chief clerk to Mr. S. O. Brooks. 
assistant general freight agent, Chicago Great Western 
at St. Paul, has accepted the position of chief clerk in 
general freight department of the St. Paul & Duluth 
Railway, vice Mr. H. H. Hiland. 


Mr. Andrew F. Burleigh has been made sole receiver 
for the Northern Pacific Railroad by Judge Gilbert, of the 
United States court at Portland. Judge Gilbert said u 
change was necessary, not for any personal reason con- 
cerning present receivers, but for more harmonious man- 
agement of the road. 


Mr. H.: Delany, formerly superintendent of motive power 
of the Louisville, New Albany & Chicago road, is now mas- 
ter mechanic in charge of the Philadelphia & New York 
division of the Philadelphia & Reading Railroad. Office 
at Third and Berks streets, Philadelphia, Pa. Appoint- 
ment went into effect January 1, 1895. ; 

Mr. Henry Conlin, who has been for a number of years 
connected with the legal department of the Omaha as as- 
sistant attorney, has resigned to associate himself with a 
prominent law firm of Minneapolis. The name of the new 
firm will be Welch, Hayne & Conlin. It is understood his 
suecessor has been chosen, but his name is not yet known. 


Mr. William Duncan, traffic manager of the Baltimore & 
Ohio Southwestern, has resigned that position, to take effect 
on February 1. Mr. Duncan has been in active railway 
service for nearly thirty years, and will retire from rail- 
way work but-will become president of the Ludlow & Say- ~ 
lor Wire Co., of St. Louis, Mo., a concern in which he is 
largely interested. 


Mr. J. J. Collister, who has been connected with the 
Lackawanna fast freight line, has been appointed com- 
mercial agent for the Clover Leaf at Kansas City and has 
established an office there. Two years ago the office was 
abolished on account of the panic and now the company, 
on account on the revival of its business, has found it nec- 
essary to re-establish its office there. 

Mr. T. E. Brooks, of Louisville, formerly chief clerk in 
the office of the superintendent of transportation at Lou- 
isville, has been appointed master of trains of the Clarks- 
ville & Princeton and Clarksville Mineral branches of the 
Louisville & Nashville, with headquarters at Clarksville, 
Tenn. This to fill the vacancy caused by the appointment 
of Mr. Seeley Dunn, superintendent of the Owensboro & 
Nashville voad. 

Mr. Stephen C. Mason, assistant statistician of the 
Interstate Commerce Commission, has resigned to aceept 
a responsible position with the McConway & Torley Co.. 
of Pittsburgh, Pa. Mr. Mason has been connected with 
the commission over eight years, and for the last three 
years in direct charge of the statistical division and of the 
compilation of the statistical reports published by the 
commission, 














The appointment of Mr, A. H. Thorpe as assistant to the 
general manager and purchasing agent of the Ohio River 
Railroad has been announced. Mr. Thorp was formerly 
connected with the Wheeling, and while located in Toledo 
took quite a prominent part in politics. He went to the 
Ohio River road with Vice President and General Mana- 
ger Geo. A, Burt. It is said that under the administration 
of Mr. Burt and his assistant, Mr. Thorp, the road has en- 
joyed the most prosperous period in its history. 

Mr. David G. Sutfin, local freight agent for the Lake 
Shore & Michigan Southern, died at his home on Drexel 
avenue, Jan, 3, of typhoid fever. Mr. Sutfin came from 
Buffalo to Chicago in May, 1892, as superintendent of the 
western division of the Lake Shore and served in that po- 
sition until February, 1893, when he was made freight 
agent. Mr. Sutfin’s immediate family consists of a wife 
and two boys, while numberless friends join in expressing 
regret for the loss of so able 4 railroad man and pleasant 
acquaintance as Mr. Sutfin. 








The resignation of Mr. George Olds us general traftic 
manager of the Canadian Pacific has made other changes 
on the staff of officials. The position of general traftic 
manager has been abolished, and Mr. G. M. Bosworth has 
been appointed freight traffic manager with charge of 
freight traffic on all the company’s lines. Mr. D. Me- 
Nichol has been appointed passenger traffic manager on all 
the company’s lines. They will have their oftices in Mont- 
real. Mr. Robert Kerr has been appointed traftic manager 
of the company’s lines west of Fort William, with an 
oftice at Wi pee: 


Mr, J. Kirby heretofore travelling passenger agent 
of the pee Arbor road has been given the title of general 
passenger agent. Mr. Kirby begin his career as mes- 
senger boy under Frank James, who was then division 
freight agent of the Pennsylvania. Eight or ten years of 
faithful work advaneed him to a chief clerkship, which he 
resigned to accept a position on the Ann Arbor. Later 
he was appointed local freight agent for the Ann Arbor, 
from which he was transferred to the passenger depart- 
ment and promoted to traveling passenger agent. This 
change is in line with the poliey to promote deserving 
officials and employes instead of importing men from 
other lines and as the growing passenger business of the 
Ann Arbor, is considered to be in no small degree due to 
the efforts of Mr. Kirby, the promotion will be deserved. 
His new position gives him more authority and a hand- 
some increase in salary. 


The following changes are announced on the Baltimore 
& Ohio R., it having been decided to divide the territory 
heretofore assigned to the general eastern passenger agent 
into two districts. Mr. A. J. Simmons, general New Eng- 
land passenger agent. with office at 211 Washington street, 
Boston, Mass., will have charge of the passenger business 
of this company in New England, the Maritime provinces, 
and the dominion of Canada east of and including the line 
of the Canadian Pacific Railway between Prescott and 
Ottawa Mr, Lyman McCarty, general eastern passenger 
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agent, with oftice at 415 Broadway. New York, will have 
charge of the passenger business of this company in the 
state of New York north of and including the line of the 
Pennsylvania Railroad from Trenton to Sea Girt via Mon- 
mouth Junction, and that part of the province of Ontario 
not in the territory assigned to the general New England 
passenger agent. Both officers above named will report 
direct to the general passenger agent at Baltimore. 

Mr. W. Hasell Wilson, president of the Belvidere Rail- 
road, which is a part of the Pennsylvania system, is with- 
out doubt the oldest ilway president in the United 
States, and probably in the world, who is in active service 
in that position. Mr. Wilson has been connected with 
with the Pennsylvania almost continuously frcm the time 
it was located to the present time. He began railway ser- 
vice in 1828 working under his father, Major John Wilson, 
in locating the Philadelphia & Columbia Railroad, and the 
following year he was assistant engineer in charge of the 
construction of a subdivision, In [831 he was principal as- 
sistant engineer in charge of the eastern 40 miles of the 
road, and until 1839 he was engaged in other railroad work 
In 1839 he retired from railway service living for several 
years upon a farm. In 1856 he entered the service of the 
Pennsylvania Railroad Co. He became resident engineer 
of the line from Philadelphia to Pittsburgh in 1859 and 
chief engineer in 1862, centinuing in that position until 
1873, when he was made president of the Philadelphia & 
Irie road. The following year he was placed in charge of 
the real estate department. Jn ISS¢ he was again presi- 
dent of the Philadelphia & Erie and other companies, but 
in 184 he resigned the presidency of all of the companies 
except the Belvidere. 








RAILWAY NEWS. 


Bangor & Aroostook.—-The new Ashland branch is nearly 
completed, as all rail was laid on Dee. 17. This branch, 
which is 43 miles in length, runs from Ashland Junction to 
Ashland. Intermediate stations are Smyrna Mills. St. 
Croix. Griswold. Masardis. There are also two or three 
sidings for log business. Ballasting is still going on. A 
full lift has been taken about half the distance and the 
remainder about half a lift. which will run to the end 
of the line. Weather for the last week has been extremely 
favorable considering the season of the year, scarcely any 





frost, and not enough to freeze the ballast over night. On 
the main line. at Milo Junction, Aroostook Junc- 
tion, Ashland Junetion, Port airfield Junction 
and Presque Isle, the yards have been  pro- 
tected by semaphores, and it is likely that other im- 


portant stations Will will be similarly guarded before long. 


Canada Eastern.—This line has. during the past year, 
been greatly improved by ditching and draining it pretty 
thoroughly, making permanent improvements in bridges 
by putting in extra supports in the way of trusses, and 
new timber where required, There have also been built 
about 20 miles of new fence of cedar posts and boards, and 
about §,000 feet of snow fence, and putin or replaced 35,000 
railway ties. Although these improvements have not been 
very extensive, the company feels that the line is in better 
repair this fall than heretofore, It may also be said that 
the rolling stock has been added ‘to and improved by the 
purchase of 6 new platform cars, standard size and M.C.B. 
axle journals and trucks; 1 new passenger and bageag ecar, 
and 3 locomotives have been changed from diamond stacks 
into extension fronts and stra t stacks. A general im- 
provement has been made of platform cars, snow plows 
and flange, cars, etc. 




























Chicago & Northwestern. Dock No. 3 at Hscanaba be- 
longing to the Chicago & Northwestern Co,, is being re- 
built. This doek h 6 pockets and it is expected to have 
it completed and in readiness for use by the opening of 
navigation in the spring. In December last, grading and 
» masonry for second track was completed on Iowa 
division between Watkins and Luzerne, a distance of 10.4 
miles. This track will probably be laid in 1896. Grading 
for second track on the Madison division between Madison 
and Baraboo, Wis., a distance of 36.5 miles is to be com- 
pleted by October 1, 1896. The contractors for the road 
ave Winston Bros., of Minneapolis. 











Cincinnati, Jackson & Northern.—Grading on this road, 
which is an extension of the Cincinnati, Jackson & Mack- 
inaw. is now going on in the corporation limits of the 
eity of Jackson, Mich. Within 90 days it is expected that 
the last rail will be laid to complete the old land grant 
railroad between Cincinnati and the straits, making an 
aggregate under one management of nearly 1,700 miles. 
This southern end, now being constructed into Jackson, 
has become a trunk route in the Brice system, one of the 
most important links in the whole proposed consolidation, 
The connections will be as follows: Lake Erie & West- 
ern, 725 miles; Cincinnati, Jackson & Northern, 346 miles; 
Cleveland. Akron & Columbus, 206 miles; Ohio Southern, 
243 miles; Northern Ohio, 165 miles; total, 1,685.. Since 
1857, when the people of Jackson procured the building of 
of the Lake Shore branch, this road, known as the Van 
Wert road, designated in the act of congress granting 
lands for its construction as the Cincinnati, Lansing & 
Traverse Bay, has been worked for, contributed to and 
held in line by citizens of Jackson. It has been said that 
Cincinnati, Jackson & Northern will be connected with 
the Grand Trunk in that city and will thus constitute an 
eastern through line to Portland, Me. 











Cleveland & Pittsburgh.—Within a week work on the 


Cleveland & Pittsburgh ore docks will be commenced, The 
entire front of about 1,800 feet on the north side of the old 
river bed will be rebuilt. There will be two rows of piles. 
The outer ones with 5 foot centers, will be 40 feet deep. so 
as to prepare the dock for deep river bed dredging. The 
second row. 12 feet back, will be 2', feet apart, and back 
of them will be driven 4 in. sheet piling. These piles will 
be anchored by means of heavy iron rods and piles driven 
down 50 feet in the rear of the dock. The present ore dock 
owned by the company. is rapidly decaying, and ‘Was not 
intended for the heavy service now exacted. Ore cannot 
be stored on the dock near the front through fear that it 
may force the docks out into the river, as the present piles 
are only about 30 feet long. The indication is that this 
new dock will be equal to any on the lakes. It will be so 
durable that any reasonable pressure can be placed upon 
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it, and will greatly increase the capacity of the dock. The 
company expects to have the work completed by early 
spring. 

Flint & Pere Marquette.—The contract has been let, it is 
said, by the Flint & Pere Marquette road to Messrs. .W. 
Wheeler & Co., of Bay City, Mich., for the building of the 
largest steam car ferry in the world. The new ferry will 
not be ready until next October, and will ply between 
Manitowoc and Ludington. The steamer will cost $300,000, 
will have three screws and will carry 30 cars. The length 
of the steamer between perpendiculars will be 331 feet and 
her over-all length 350 feet. 


Galveston, La Porte & Houston. — An application was 
heard in chambers at Tyler, Tex., on the afternoon of Jan. 
7, by United States District Judge David E. Bryant 
for the appointment of a  veceiver fer the Gal- 
veston, La Porte & Houston R. C recently completed 
between Galveston and Houston, with the exception of a 
draw in the bridge ‘oss West Bay. Theapplication was 
granted, and Mes T. W. House and M. T. Jones of 
Houston were appointed receivers. The company has been 
financially embarrassed for some time and on Januar: 















-turned over, in Houston, to the agent of the St. Charles 


Car Co., St. Charles, Mo., 25 or 26 cars they were unable 
to pay for, 


Grand Trunk of Canada,—There has been no new con™ 
struction on the Grand Trunk of Canada in the year of 
1895, but a number of improvements have been made to bet- 
ter the general condition of the line and bring it to as high 
a standard of efticiency as possible. Steel bridges are be- 
ing substituted for wood, and on the branch lines consid- 
erable masonry work is being put in. A great many 79 lb. 
rails are taking the place of the 65 1b. now in use. 





Great Northern. —The principal improvements made upou 
the line of the Great Northern railway during the year 


“1895 were those made upon the line of the Eastern Minne- 


sota Railway, which include a new division terminal at 
Sandstone. Minn., comprising a yard of 12 tracks, a 20- 
stall stone round house, a 20-pocket coal chute, a turn- 
table. cinder pit with depressed track, a stone oil house, 
ete. Water is supplied by the vilage water works. Pass- 
ing tracks at several stations were lengthened so that now 
sldings of 3,000 and 6,000 ft. length are provided alter- 
nately at each station. About six miles of second track 
was built from West Superior to Saunders. A long steel 
viaduct was built over the switching yards at West Su- 
perior. On the main a new division terminal, similar to 
that at Sandstone, was built at Melrose, Work was com- 
menced upon a new division terminal at Clancy, Montana, 
which is now nearing completion. This includes a switch- 
ing yard, 10 stall brick round house. coal chute, cinder pit, 
water tank, turntable, ete. A considerable amount of 
bridge filling was done where trestle bridges had nearly 
reached their limit of usefulness. Track and bridges 
were maintained in good condition without any large ex- 
penditures forimprovement. 


Kansas City, Pittsburg & Gulf.—It is now stated that 
within the next ten days the Kansas City, Pittsburg 
Gulf R. will be completed to the Arkansas river. The lay- 
ing of iron north of Poteau has been finished to within 
six miles of the river. The road has been graded almost 
to the point where it is to cross from the Indian Territory 
into Arkan or a distance of 366 miles from Kansas 
City. The gap 50 miles north of Horatio, Ark., will soon 
be completed and trains will be running between Kansas 
City and Shreveport, La., about February, Three locat- 
ing parties are in the field between Shreveport and Port 
Arthur on the Gulf of Mexico, and it is expected that 
coutracts for the road will soon be let. The contracts will 
be let privately by the company and in order to expedite 
the work no contractor will be given more than 25 miles 
of road to build. Plans for docks, jetties, etc., at Port 
Arthur have also been prepared, and work on a large ho- 
tel with 100 rooms has been started at that point. At 
Shreveport $100,000 will be spent on depot improvements. 
It is intended to build a union depot for the use of the 
Pittsburg & Gulf, the Texas & Pacific, Cotton Belt and 
Kast & West Texas lines. 
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Lehigh Valley. —During the past year the Lehigh Valley 
has constructed the Rochester Southern from Honeoye 
Falls to Hemlock Lake, New York, a distance of 13.6 
miles. There is now under construction the Depew & 
Tonawanda, from Depew to Tonawanda, N. Y., 10.3 miles 
in length, and the Greenville & Hudson at Jersey City, N. 
J,, a distance of 2.62 miles. 


Macon & Birmingham,—When this road was sold on Dec, 
27, at Macon, Ga., and unexpectedly bought in by a myste- 
rious representative of Boston parties, whose identity he 
declined, at that time, to disclose, it was thought that the 
Southern railway was back of the enterprise, but it is now 
stated that the real purchasers of the property were none 
other than the owners of the Kansas City, Memphis & 
Birmingham railroad. The latter road is chiefly owned in 
Boston and has long been endeavoring to secure an ouflet 
to the Atlantic seaboard. The story goes that the plan of 
the Kansas City, Memphis & Birmingham people contem- 
plates the completion of the Macon & Birmingham, from 
La Grange, Ga., to Birmingham, a distance of one hundred 
miles, and the securing and completion of the unfinished 
Savannah; Macon & Dublin railroad from Macon to Sa- 
vannah, which would give them au unbroken line from 
Kansas City to Savannah. 


Montery & Mexican Gulf,—The general manager of the 
Monterey & Mexican Gulf voad, Mr. Arthur Monnom, 
says that the company operating that road has been 
changed in name to the Socadea Anonima Belga de Car- 
minos de Ferro in Mexico. It is rumored in southern rail- 
way circles that the Southern Pacific Company is figuring 
on getting control of the property. It is stated that a rep- 
resentative of C. P. Huntington made a minute inspection 
of the property some days ago. 








New York & New Haven.—<As 4 result of the agreement 
between the New York & New Haven road and the city of 
Bridgeport, Which was completed a few days ago, an ex- 
penditure for railroad improvements in Bridgeport 
amounting to between $2,500,000 and 83,000,000, and proba- 
bly more, will be made. These improvements include im- 
portant changes in the tracks, the elimination of a num- 
ber of dangerous grade crossings, and the construction of 
a new passenger station, 
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New York, Pennsylvania & Ohio.—On January 6 Judge 
Voris appointed John Tod, of Cleveland, who has been re- 
ceiver of the New York, Pennsylvania & Ohio Railroad. 
as master commissioner to sell the road. The date of sale 
is not yet fixed, butit is expected it will be about the mid- 
dle of March. The price must be at least $10,000,000, and 
must all be paid within 30 days. The appointment was 
made on the application of the Farmers’ Loan & Trust 
Co., of New York. According tothe report of the auditors, 
after the prior lien is satisfied, the first mortgage bond- 
holders will get but a small amount of the principal and 
interest of their bonds. There will be nothing for the 
bondholders under the Drisler and Neiswanger mortgage. 
which is for $27,640,345 to cover the deferred interest war- 
rants. 


Peoria, Decatur & Evansville,A preliminary proceeding 
for the foreclosure and sale of the Peoria, Decatur & Ev- 
ansville road was taken in the United States court at 
Springfield, [l., on January 7, This action is based on the 
bill of the Peoria, Decatur & Evansville Railway ys. the 
Central Trust Company of New York, and a cross bill of 
the Central Trust Company and William Heilman, trus- 
tees, and an order of reference was made to the master to 
take testimony and report as to bonds outstanding and 
other matters. The road will probably be purchased by 
the second mortgage bondholds to protect their interests. 


Plant System.—On the Sanford & St. Petersburg branch 
of this line, the laying of 5) 1b. rails is nearly completed 
from Trilby to St. Petersburg, a distance of 76 miles. The 
line at present is 3 ft. gage and is being made 4 ft. 8's in. 
gage by laying the third rail outside the present track. 
It is expected to change to standard equipment by Feb. 1 
with a through sleeper from the north to St. Petersburg. 
Plans are also in preparation for a fine new passenger sta- 
tion at Ocala, Pla., for the joint use of the Florida South- 
ern and Silver Springs, Ocala & Gulf road. 








Prescott & Arizona,—In the suit brought by the Prescott 
& Arizona Central against the Atchison. Topeka & Santa 
Fe and about 50 other defendants, including the railroad 
company’s directors and stockholders, a jury was on Jan. 
6 swore in before Judge Lacombe in the United States 
circuit court. The amount involved is $8,250,000. It is 
alleged in the complaint that the defendants entered into 
a conspiracy to run the Prescott & Arizona Central R.. 
after having failed to get possession of its capital stock. 
The defendants make a general denial of the complaint. 


Quincy, Omaha & Kansas City.—A deal has been effected 
by which the Quiney, Omaha & Kansas City R., running 
from West Quincey to Trenton, Mo., has virtually been 
transferred to a syndicate composed of Drexel & Co., Gil- 
man, Son & Co., and the Missouri, Kansas & Texas Trust 
Co. This has been brought about by the purchase of $1, 
500,000 of the preferred bonds of the company. This lien 
will be foreclosed and the syndicate thus take possession 
and reorganize. The road will at once gain an entrance to 
Kansas City and St. Joseph and it is expected that a new 
line will be built from Trenton to Pattonsburg to connect 
with the Omaha & St. Louis R. A new line will also be 
needed from Quincy to Decatur, paralleling the Wabash 
and connecting with the Indianapolis, Decatur & Western. 
This will make another through trunk line from Kansas 
City, Omaha and Quincy to the seaboard. Bondholders 
of the present company have been operating the road for 
several years, and General Manager John M. Savin has 
built it up into a good property. These bondholders will 
be paid in cash or shares in the new company. The deal 
is considered one of the most important in railway circles 
of the season. The general offices of the company are now 
in Quiney. 











Southern Pacific. —During the year of #5 the Southern 
Pacific laid 11'% miles of track from Midland, La., to Guey- 
dan, La., being a branch of the Louisiana Western R. 
There has also been laid a branch or spur from Cline sta- 
tion to Carbon, Tex., six miles, this work being done by 
the owners of an asphaltum deposit, and is intended to be 
operated in connectiou with the Galveston, Henderson, 
& San Antonio R. for the purpose of handling the output 
of their mines. 








Southern Railway.— Dispatches from Raleigh, N. C.,state 
that “heavy through freight trains are now running over 
the Southern Railway’s new line to Norfolk, Va., and the 
mail and passenger service is expected to be put in opera- 
tion next week. The new route is from Greensboro, N.C., 
where the old main line is left, via Raleigh and Selma, 
over the North Carolina Railroad, recently leased to the 
Southern for a period of 99 years. Up to this time the 
only direct and available route between Raleigh and Ports- 
mouth and Norfolk has been by the Seaboard Air Line, 
over its two roads, the Raleigh & Gaston to Weldon, and 
the Seaboard & Roanoke, thence to Portsmouth, and that 
system has handled all the business.” 


Spokane Falls & Northern.—_No new construction has been 
attempted by this road during the past year, all better- 
ments being in the shape of rip-rapping, widening embank- 
ments and reducing grades. The five-mile extension, from 
Nelson to Five Mile Point on the Nelson & Fort Sheppard 
division, has been laid with track and ballasted, and was 
opened for business on Dee. 6. 


NEW ROADS AND PROJECTS. 


Arkansas.—Articles of incorporation were filed at Little 
Rock, Ark., on January 3 for the Fort Smith & Western 
Coal R. Co. to build a line from Ft. Smith southwestward 
through the lands of the Choctaw Nation in Indian Terri- 
tory and develop the coal products of the region by giving 
them a direct eastern outlet. At its western terminus the 
voad will connect with the Missouri, Kansas & Texas, and 
at Ft. Smith with the St. Lonis & San Francisco. At 
present there is no direct road from McAllester, where 
the mines are situated, to Ft. Smith, which besides a rail- 
road center is a market for coal by reason of its situation 
on the Arkansas river. The line will be about $1 miles in 
length, and the incerporators are: Eli J. Crandall of Ft. 
Smith, T. R. Tenuent and Arthur Vail of Huntington, and 
F. W. Bond and F. P, Heath St. Louis. The e 1 stock 
is SL,250,000. 


Michigan.—A scheme is being worked up by Dr.C.J.Dove, 
of Muskegon, Mich., to —_— and Fostoria, O,, 
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capitalists to revive the old Coldwater railroad project, 
the idea being to open up the Ohio coal fields to Muskegon 
and Wisconsin. He wants these men, as well as moneyed 
men along the route, to organize a company, reclaim the 
road-bed and right of way and speedily push the road to 
completion. During 1870 the road was projected and 
graded as far as Allegan and rails were laid part of the 
way through Wood county, Ohio. Much of the road-bed 
has been reclaimed by the farmers, but the right of way is 
intact and owned by a Pennsylvania company. The line 
from Allegan to Muskegon could be built at comparatively 
little expense. 


Ohio.—The new road between Spencerville and Lima, 
mentioned iu this column two weeks ago, is now thought 
to bean assured fact. A corps of engineers has been en- 
gaged in the vicinity for several weeks, but the chief en- 
gineer says he is not authorized to state any particulars 
further than that the survey is being made fora new road. 
From the movements of the Cincinnati, Hamilton & Day- 
ton, however, it is thought that the new road will connect 
the Celina branch of the main line ot Lima, giving them 
entrance to the big Solar refinery at the latter place, and 
making the mileage less by 90 miles on all north freight 
from this section. Heretofore the C. H. & D. has been 
compelled to pay out thousands of dollars for freight trans- 
fer from here to Lima over the Erie or carry it back to 
Dayton and down again over the main line. 


Pennsylvania.—It is said that observations made on 
the Pennsylvania R. have revealed the fact that the com- 
pany lias been quietly putting into effect a big scheme. 
Without saying a word it has doubled its track from the 
east end of the city of Youngstown, O., to Market street, 
and is going right on to make a double track to Girard. 
Those who pretend to be ina position to know say it will 
be but a short time until this road is double tracked from 
Niles to Pittsburgh, the line from Alliance and the one 
from Ashtabula coming together at Niles. The Pennsyl- 
vania has also done another clever piece of work by buying 
up land to give it an entrance to the Ohio steel plant to 
get in on the ore trade to the blast furnaces the steel com- 
pany will build in the spring. The railroad company will 
build an overhead bridge a mile long from the top of the 
Mosier Hill, west of the city, over the P. & W. and a 
branch of the Erie and high over the Mahoning river. It 
is a big scheme and the Pennsylvania people have it 
clinched, 

Pern.A report has been reeeived from Consul Jas- 
tromski at Callao, Peru, relative to an extremely liberal 
concession made by the Peruvian government to Ameri- 
can citizens, Cuthbert B. Jones and associates, for the 
construction of ad railway from the coast to the district of 
Hualgayoe, where coal mines of great value are reported 
to exist, about 40 of which are already owned by the 
American company. The company is given exclusive priv- 
ileges for 20 years, except as against the Intercontinental 
Railroad, anda grant of one kilometer of public land for 
every kilometer of track. The mines are said to yield 
bituminous and anthracite coals equal to those of Penn- 
sylvania, and as a United States warship—the Alert—re- 
cently paid 9 per ton for English coal at Callao, the 
consul anticipates great benefits to navigation to follow 
the opening of these native mines, which are said to be 
inexhaustible and easy to work. 








South Carolina.—According to reports, surveys ure now 
being made for a company composed of capitalists of Spar- 
tanburg, S. C., to build a branch railroad to the Seaboard 
Air Line, 24 miles long. This will give the Seaboard Air 
Line a connection with Spartanburg, which is one of 
the principal mill cities of the south and one of the 
largest cotton manufacturing cities. In case the Port 
Royal & Western ‘arolina R. is separated from the South- 
ern system by order of the court the road would connect 
with it, giving a new independent route by the way of the 
seaboard to Augusta, Ga., and Port Royal, S$. C. Mayor 
Calvert, of Spartanburg, is president of the company, and 
the president of one of the largest banks is included in 
the directory. It is hoped to locate the new line and begin 
construction in the near future. 





INDUSTRIAL NOTES. 


Cars. 

—The F. E. Barrett Mfg. Co., 913 Stock Exchange, Chi- 
cago, is in the market for 10 tank cars and contracts wiil 
be let in the early future. 

—It is reported that the Northern Pacific has placed an 
order for from 500 to 1,000 cars with the Michigan Penin- 
sular Car Co. 

—The Missouri Car & Foundry Co. is now building 600 
box cars for the Pennsylvania. Delivery is to begin 
within 30 days and the order is to be completed by the Ist 
of March, 

—It is stated that Post, Martin & Co. has effected a 
settlement of its claim on Toledo, Ann Arbor & North 
Michigan, which was covered by a line on certain rolling 
stock owned by the road. 

—Press reports say that the Pittsburgh Car Wheel Co. 
will build a large plant ata cost of $150,000, at Home 
street and the Allegheny Valley Railway, for the manu- 
facture of car wheels. The capacity of the works will 
be in the neighborhood of 60,000 wheels a year. This com- 
pany is a branch of the New York Car Wheel Co., of Buf- 
falo. P. H. Griffin is president of both companies. 


Locomotives. 
—The Baldwin-Westinghouse combination has under 
construction two electric locomotives designed for passen- 
_ger service on steam roads. They are not building to or- 
der, but by way of experiment and development, although 
it is expected they will be disposed of for actual service 
when completed. 
—Tlie Piedmont Company, Rock Springs, Florida, is in 
the market for a cheap three-foot gage locomotive and 
about a mile of 16 or 20 1b. rails. 


Machinery and Tools. 


—Th mimons Hardware Co,, of St. Louis, has moved 
its offices and ——_— to its eight story 


“tion, which, it is thought, the council will grant. 
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building, corner of Spruce and Ninth streets. The total 
floor capacity of the new building is 500,000 square feet. 


—The popular duplex compound air compressor built by 
the Rand Drill Co. for the Master Mechanics’ convention 
at Alexandria Bay last year, and exhibited at the interna- 
tional and cotton states exposition, Atlanta, Ga., for run- 
ning compressed air tools, has been sold to the Wolff Pack-- 
ing Co., Topeka. Kan. 

—The blower system of heating and ventilation, instal- 
led by the Buffalo Forge Co., of Buffalo, N. Y., and Chi- 
‘cago, is meeting with favor in all sections, The plants 
already in operation are working in the most satisfactory 
manner and new contracts are being constantly received. 
The company reports a prosperous condition of affairs in 
other branches of manufacture carried on by them; no 
tubly high speed engines. 

—Writing in regard to the business outlook the Cleve- 
land Twist Drill Co. states that its business for 1895 has 
been larger than for any previous year in its history. It 
completed a large addition to its factory in March, which 
is 110 feet long, three stories high, with a fine fireproof 
basement and first story. These two fireproof stories are 
used exclusively for stock room, packing and shipping de- 
partments. The stock room, as at present arranged, has 
been pronounced by several competent judges to be the 
best of its kind in the country. The entire factory has 
beén rearranged with the view of-giving each department 
more room, and although quite a number of machines have 
been added there is still plenty of room to increase the 
necessary facilities to meet the continually growing de- 
mand for its goods. The company is well satisfied with 
the volume of the year’s business, and is looking forward 
to an increased business the coming year, and see no rea- 
son why its best hopes should not be realized. 


Bridges. uv 

—T, A. Miller, Danville, Pa., will receive proposals until 
January 26, for the construction of an iron or steel bridge 
across Sandy creek. 

—Proposals are wanted by A. W. Edens, Greenville, 
S. C., until January 14, for building an iron bridge 200 ft. 
long over Saluda river, five miles from Greenville. 

—It is announced that the Montreal Bridge Co, has 
made arrangements with a big New York syndicate to 
construct a bridge over the St. Lawrence river from Mon- 
treal to Longueuil, the cost of which, including terminals, 
is to be about $6,000,000 

Buildings, 

—The southern movement of grain has increased to such 
an extent that the Illinois Central Railroad proposes 
building additional elevators at Southport. 


—The American Steel Casting Co. of Sharon, has de- 


cided to enlarge the capacity of its plant. 
A new building will be erected immediately 
south of the steel casting plant. The plans and 


specifications have been submitted and the additional 
buildings will be even larger than the plant now in oper- 
ation. The structure will be pushed with all possible 
haste, and by April 1 the plant is expected to be ready for 
work. 

—The Pittsburgh Malleable Iron Works is to remove 
from its present location in Lawrenceville to East Pitts- 
burgh next summer, and an important enlargement of the 
plant will be made at the same time. The plans for the 
new plant have been prepared and the contract for erecting 
the buildings has been let. 

—The new plant of the Westinghouse Machine Co. at 
East Pittsburgh will soon be ready for occupancy. The 
company now offers for sale the old plant situated at 
Twenty-fifth and Liberty streets, 

—The Midvale Iron Foundry’s plant at Allentown, Pa.- 
will be enlarged by the erection of a brick addition to the 
main building, 80x100 ft. The works are engaged in the 
manufacture of plumbers’ supplies. - 


—The new works of the Homestead Manufacturing Co. 
have been started up. The plant consists of a foundry and 
machine shop with all the latest improved machinery, 
and will turn out the patent “‘straitway” valve, for which 
it has orders enough to keep it busy for six months. W. 
F. Harrison will be superintendent of the works. 


—The next few days will determine the fate of a new 
grand Union Station in Galveston. The siteshas been se- 
lected, and property all secured, except one lot, and an 
ordinance is now before the ordinance committee of the 
city council for right-of-way to reach the site of the sta- 
If these 
things turn out favorably the Gulf. Colorado & Santa Fe 
will erect a $100,000 Union Station on two half-blocks lying 
west of Bath avenue, and north of Mechanic street. The 
station will have a half-block frontage on Bath avenue, 
and will embrace all the modern improvements. 


—The contract for building an iron shed over the 
wharves of the Boston Steamship Co., at Philadelphia, 
has been given to the Edgemoor Bridge Co., of Wilming- 
ton, Del. The shed will be an unusually large one, cover- 
ing an area of 570 x 129 ft., and will cost abéut $40,000, 


—A handsome new union station is to be built at Mont- 
gomery, Ala. The plan provides for a new structure two 
blocks long, running along River street, parallel with the 
present railroad tracks, and extending from Molton to 
Commerce street, and from within 25 or 30 ft. of the river 
bluff, to within about 20 ft. of the Windsor hotel. It will 
be a three-story building, of brick and stone, and will be 
the handsomest station south of Louisville. The story is 
that the station will be built by the Louisville & Nash- 
ville, as that company owns the land on which it is to be 
constructed. 


Iron and Steel. 


—The Bessemer department, No, 1 blooming mill and 
the rail mill, of the Pennsylvania Steel Works, at Steel- 
ton, has been temporarily shut down, owing to the 
changes and improvements being made in the Bessemer 
departments where a new 12-ton converter will be erected 
in place of the vessel erected in 1883, Other improyements 
in equipments will be made and the changes necessary for 
the completion of the ‘hot metal’? method will be pushed. 
Another 12-ton converter is to be put in place of the re- 
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maining old one now in use after the above mentioned 
changes are made, - ' 


—General Manager Felton, of the Pennsylvania Steel 
Company, Steelton, states that the starting of the Lochiel 
Furnace, recently leased by the company, has not yet 
been determined upon. When the repairs are completed 
the operation will depend on trade conditions. 


—The Bethlehem (Pa.) Iron Co. has just shipped to the 
navy yard at San Francisco a consignment of turret 
plates, weighing 164 tons, for the United States cruiser 
Oregon. At the same time a shipment of 61 tons of gun 
and mortar material was made to the Watervliet Arsenal, 
West Troy, N. Y. 

~The bondholders in the West Superior Iron & Steel 
Co. have given a committee full power to act in a reorgan- 
ization scheme. One has been planned under which it is 
hoped to operate the works. The idea is to have an en- 
tirely new company formed, with the old stockholders as 
preferred creditors. The unsecured creditors are to take 
common stock for their claims and put up $200,000 in cash 
to be used in repairing and operating the works in connec- 
tion with the West Duluth blast furnaces. 


—The Illinois Steel Co., of Chicago, through President 
John W. Gates, issues the following announcement, under 
date of January 1, 1896. 


—‘We beg to announce to our customers, and to: the 
trade, the appointment, as our agents in St. Louis, of R. 
B. Lyle and J, E. Foresee, with offices at No. 519 Security 
Building, St. Louis, vice D. E. Garrison & Co., resigned, 
on account of pressure of other business. ‘‘We beg to 
bespeak for Messrs, Lyle and Foresee a continuation of 
the kind consideration and ‘favors shown our company in 
the past.” 


—A new company known as the Anniston Iron & Steel 
Co. has leased the extensive plant owned by the Anniston 
Rolling Mills Co., of Anniston, Ala., which has been idle 
since completed a few yearsago. The lease runs for three 
years, with the option of purchasing. After some slight 
repairs and improvements have been made it is expected 
to start up the mill about January 1, giving employment 
to about 200 mechanics. Should this company be as suc- 
cessful as the one which leased the Anniston Pipe Works, 
it would afford another demonstration of the opportunities 
for profitable manufacturing in the south. The large pipe 
plant erected some -years ago, Which went into operation 
just before the Baring failure, but which failed partly 
because of lack of working capital, was leased about two 
years ago to practical pipe manufacturers. The lease was 
for two years, with the privilege of purchasing at $200,000, 
The capital invested by the lessees was $80,000. On this 
capital the earnings have been sufticiently large to enable 
them to pay in full for the plant, which they have lately 
purchased. 


—The Ross Meehan Brake Shoe Foundry Co. of this 
city has purchased the extensive plant of the Southern 
Malleable Iron Co. for $45,000. The sale was made under 
a decree of the United States court. The plant, which 
originally cost $84,000, went into the hands of receivers in 
November, 1893. The company will be reorganized and 
operated by the purchasers. The plant was the first to 
make malleable iron in the south, and has never been idle, 
despite its embarrassments. 











—The Troy (N. Y.) Steel Co. has been incorporated, 
with a capital of $2,500,000. The company will assume the 
obligations of the old Troy Steel & Iron Co. which it suc- 
eeeds. As soon as the plant is gotten into readiness 
operations will begin with 2.800 men. 


—The location by the Louisville & Nashville Railroad 
Co., of a foundry and steel plant at Clarksville, Tenn., is 
dependent, it is said, on the success of the Gracey-Wood- 
ward iron furnace, lately blown in at that place. 

—The Moran Bolt & Nut Manufacturing Co., of St. 
Louis, is quite busy on a batch of railroad orders of con- 
siderable magnitude. It shut down the works for sey- 
eral days for stock taking:and ispi.cs vot it is now 
in full blast, with a very encouraging outlook for business 
next year. 


—Messrs. DeCamp & Yule, have been appointed 
St. Louis agents of the Ohio Falls lron Works. of New 


Albany, Ind., manufacturers of bar iron, mer- 
chant and _ bridge iron. and special irons for 
car and = agricultural implement works. They 


will push this new line in connection with their old lines 
of business with their accustomed energy. 


—The Delaware Iron Works of Newcastle, Dei., has just 
completed an order for 600 trolley poles for Cairo, Egypt. 
The destructive insects of Egypt play havoe with wooden 
poles, making it necessary that iron poles be substituted. 
The Delaware Iron Works has filled several orders for 
trolley poles for Cairo, and are now engaged on an order 
for iron poles for Cape Town, Africa. 

—The Dayton Iron Fence Co, will remove its plant to 
Piqua, O., having made contracts for the erection of the 
necessary buildings at that place. The concern will man- 
ufacture iron, steel and wire fence. 


Miscellaneous. 

—The Flint & Pere Marquette Railway line has let a 
contract for one of the largest steam car ferry in the 
world, to ply between Manitowoc, Wis., and Ludington, 
Mich. The steamer which is to cost $300,000, will have 
three screws, and ‘have a capacity for thirty cars, The 
length between perpendiculirs will be 231 ft. Two thou- 
sand seven hundred tons of steel will be used in thé con- 
struction of the boat which is to be completed by October 
next. 


—The entire plant of the National Tube-Works, McKees- 
port, Pa., has been shut down for an indefinite period. 
During the interim extensive improvement and changes 
in machinery will be made. For several years the com- 
pany has been making steel pipe. It has been discovered 
that the making of pipe from steel has not been a success, 
and that process will be abandoned in favor of the old time 
wrought iron process. 


—The board of directors of the Westinghouse Air Brake 
Co., has declared the regular quarterly dividend of 5 per 
cent, and an extra dividend of 5 per cent, both payable to 
stockholders of record on January 10, 1896. 
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PRESSED STEEL TRUCK FRAM ES 
AND PRESSED STEEL PARTS FOR CAR AND TRUCK CONSTRUCT! 


FOX SOLI D PR ESSED STEEL COM PANY. { GENERAL OFFICES: WESTERN UNION B'LD’G, CHICAGO. 


WORKS: JOLIET, ILLINOIS. 
JAMES B. BRADY, GENERAL SALES AGENT, HAVEMEYER BUILDING, NEW YORK. 





Steam Heating from the Locomotive: 
Locomotive Equipments, Direct Steam, Commingler, Storage and 


Multiple Circuit Systems. Cars equippea 6,199, 
sold 55,617; the standard in U. S. ana Canada. SEWALL COUPLERS 


CONSOLIDATED 


Pope Light Compressed Oil Gas: 


Interchangeable with ‘‘ Pintsch:” and superior thereto. 
gas as ‘‘Pintsch.” 


al ready equipped. 


Electric Heaters for Street Cars: 

A 1,103 Car Equipments sold from Aug, 1 to Dec. 1. West End, Bos- 
ton, People’s Traction, Philadelphia, Nassau Ry., Brooklyn, Union 
Ry: PeOnlaewy and Buffalo Ry., have recently ordered over 700 


5 Sing eonaaity 
& CAR-HEATING CO 


N Albany, N. Y., 413-423 North Pearl Street: aot 
Uses same BUILDING; Canada, Coaticoo ~ 
Tn (Great, Britatnel£ Slee nan sera t le cars Y CHICAGO, 200 WESTERN UNION 


London — Moscow, Specially tested fittings and car lighting repair 
Patents guaranteed. 


parts at reasonable prices. Electric Heaters for offices. 









GLAZIER 
Patent Cylinder 


Head Light. 


Office and Factory: 
7 Griffith St., ROCHESTER, ln. Y. 


Ge GLAZIER, aa 


ASUPERIOR Graphite Paint 


For BRIDGES, ROOFS, STRUCTURAL IRON, and all Exposed Mocal or Wood Surfaces, 


Warranted not affected by heat, cold, salt brine, acid fumes, smoke or chemicals, 


Detroit Graphite Mfg. Co., PUA 


MICH. 


CHICAGO BRIDGE & IRON COMPANY 


HORACE E. HORTON, President. 
METAL BRIDCES, CIRDERS, 


TURN-TABLES and BUILDINCS. 
Washington Heights CHICAGO, ILL. 
City Office, 503 Rialto Bldg. i 









We make all kinds of 


HEAD LIGHTS. 


Chicago Office, 941 The Rookery. 


E. F. LUCE, Western Agent. 


Office and Works: 





The Only Sure Relief From Over-Pressure 
in the BAKER CAR HEATER, 


The BAKER JOINTLESS SAFETY VENT 


= 10,000 IN USE 
DURING THE LAST EIGHT YEARS. 


The fundamental principle in the Baker Car 
Heater is the perpetuity of its water. The 
water here is required to be constantly reheated 
over and over again, without any waste what- 
ever. Hence no safety valve is admissible on 
the Baker Heater, nor any device consisting of 

parts, as joints of any kind will, of nece SSILY, 
leak 

This vent, being a simple, single, jointless 
























































































































































casting made of precisely the same quahty of 

iron as the drum into which it is screwed, and 

each one Hiaate d separately to prove its tig htness, 

of course there cannot be even a single drop of For Farm 

leak from it until the danger point is reached, 2 P W W F G 
when something must give way, and that For Railroads a e oven ire ence 0. 
“something” is the disk of the vent. This is not 

only to prevent explosion of the drum, but also 


Around Parks and Cemeteries. 


Adrian, Mich. 


LINK-BELT MACHINERY CO, 


ENGINEERS, FOUNDERS, MACHINISTS, 


CEHIAICAGO; U.S.A. 


DESIGNERS AND BUILDERS OF 


to prevent straining of the heater joints and 
[Patent, 1892.] the burning out of the generator {Soil No 
greater harm is involved in the bursting of the disk of this vent than its small cost, and the few 
minutes’ time taken to screw in another vent, and that by hand, 
S BEWARE 


LTANUFACTURED AND SOL NLY a 
M U CTURED AND SOLD ONLY BY OF IMITATIONS 


WM, CG BAKER, Successor to the Baker Heater Company, 


143 Liberty Street, NEW YORK. 
FROG & 


fiers CO. | “LOOK AT THE MAP,” 


ILLS. PENNSYLVANIA LINES. 








ELLIOT 


EAST ST. LOUIS, 











st ining | cittengo aha New Work “Are they tne | AUTOMATIC LABOR-SAVING MAGHINERY FOR HANDLING 
ey ae Shortest Route between St. Louis and New FREIGHT OF ALL ND Now used by the Union Steamboat Co., 
_Frogs, BS» York? Are they the Shortest Route be- Western Warehousing Co., KINt . Mil. & St. Paul Ry., Chicago; I. C. and 
Switeh oe tween Cincinnati and New York? Are they So. Pac. Rys, at New Orleans, F. & P. M. Ry., Milwaukee, Wis., BF. & P. 
Stands Switches. | the Shortest Route between Cincinnati and Ry. Steamer No. 1; N. & W. Ry., Norfolk, Va.; N.Y. C.& H.R. R.R., N. 


Chicago. Y., L. E. & W. Ry., New York; Texas & Pacific Ry., Donaldsonville, a., 
and others. 


Spring Frogs and Split Switches “Look at the Map.”’ 


Of New and Improved Patterns. 





Wrought Iron Head Chairs, Rail Braces, 
Bridle Rods, &c. 


Railroad Transportation 


its History and its Laws. 


PENNSYLVANIA LINES 


Are they the only system of railways that 
connect the Capitals of Indiana, Ohio and 
Pennsylvania with the Capital of the United 
States? By reason of their central situation 
do they form thelinks that bind together all 
sections of the United States? Do they con- 


LOCOMOTIVE GOALING STATIONS. Employed by the C.& W.M. Ry. 
New Buffalo, Mich.; Phil. & Reading R. R., Phila., Pa. (2); N.Y. C. & B. R. 
R. R. at East Albany, Lyons and Croton, N. Y.; Northern Pacific Ry. at 


Fargo, N. Dak., and C. C. C. & St. L. Ry., Wabasb, Ind., now under con- 
struction. 


STEAMSHIP GOALING STATION now under construction for Northern 


stitute the great highways between tlie 
East, West. Northwest, Southwest, and 


South? oe 
Look at the Map.’’ 
For time of trains, rates of fair and de- 
tailed information regarding train service 
apply to any Ticket Agent. 


An Acknowledged Standard. 
By ARTHUR T. HADLEY Cones ae 
of Labor Statistics of the State of 
Connecticut, etc. 
PRICE, postpaid, - - - - $2'00. 
For sale by The Railway Review. 
The Rookery, 








"MILLS ESTABLISHED IN 1844, 
Tennessee Bloom 


STAY BOLT IRON = Bison 


Also Tank, Flange, Fire Box and Boiler Steel and Iron. 
MANUFACTURED BY 
MILLS AT 


EWALD IRON COMPANY, | couisvitietky. 


Principal Office and Warehouses, ST. LOUIS, MQ, 


Pacific Ry. at Tacoma, Wash 


SHAFTING, SHAFT BEARINGS, PULLEYS, GEARING, FRICTION 
CLUTGHES, ETC. 


MANILLA ROPE POWER TRANSMISSIONS. 


Link-Bett ENGINEERING COMPANY, Philadelphia and New York. 
SoLe 


manurAURS FREDGWEIRS 


ei rein SPRINGFROGS CROSSINGS E 
7 /|SINGLEE. THREE THROW SPLIT SWITCHES, =|(RCGSSWITCHES 


eee 


/4| FIXED& AUTOMATIC SWITCH STANDS STEELE 
| DIE FORMED RAIL BRACES, SWITCH Fi Pats £305 4 
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Special Notices and Advertisements 





Wants and for Sale. 
Rates for advertisements under this head, four 


cents a word first week, and two cents a word 
each succeeding weel. 


For Sale 


On reasonable terms, four com- 
plete sets of 34 foot Fairbanks’ 
Standard Railroad Track Scales of 
120,000 Ibs. capacity. Also one 
Fairbanks* Hopper Scale, 100 
wheat bushels capacity. Have been 
used but little and are in best of 
condition and as goodas new. For 
particulars address C. W. PAYNE, 
Agent Anchor Line, Erie, Pa, 


Second Hand Machinerv in First:Class Condition 


37in. Niles Tool Works Vertical Boring and 
Turning Machine, two Heads. 

72-in. Niles Tool Works Vertical Boring and 
Turning Machine, two Heads. 

16-in. F. B. Miles Slotting Machine. 

2,400-lb. Miles Steam Hammer, Single Standard. 

80 in. by 27 ft. Pratt & Whitney Engine Lathe. 

Horizontal or Floor Boring Machine, Pratt & 
Whitney. 

‘Two (2) 6-ft. Universal Radial Drills. 

22 ic by 8 ft. Ames Mfg. Co, Lathe, with Turret 
Head, Hollow Spindle, 

21 in. py 11 ft. Pratt & Whitney Engine Lathe, 
H-!low Spindle. 

19 in. by 8 ft. Pratt & Whitney Engine Lathe, 
Hollow Spindle. 

26 in. by 8 ft. Pond Machine Tool Co. Engine 
Lathe. 

19 in. by 12 ft. Pratt & Whitney Engine Lathe, 
Hollow Spindle. 

22 n. by 12 ft. Pratt & Whitney Engine Lathe, 
Hollow Spindle. 

21in. by 11 ft. Lodge & Davis Engine Lathe 
Hollow Spindle and Taper Attachment. 

10.in. Bement Vertical Drilling Machine. 

24-in. Pratt&Whitney Vertical Drilling Machine. 


GEORGE PLACE MACHINE CO., 
145 Broadway and 86 Liberty St., New York, 

















Eclipsesthem all, 35% Hours Chicago 
to Jacksonville, Florida. 


The Monon Route with its customary 
enterprise has put on a new fast train that 
makes the run between Chicago and Jack- 
sonvil.+ n 354¢ hours. 

This train is composed of elegant Pull- 
man Perfected Safety Vestibuled, Open 
and Compartment Sleepers, including 
Drawing Room and Buffet Sleepers, as 
well as comfortable day coaches, with 
Monon Celebrated High-back Seats, 

This train leaves Chicago daily at 8:32 p. 
m., arriving at Cincinrati next morning 
7:30, Chattanooga 5:50 p. m., Atlantal0:40 
p. m., reaching Jacksonville at 8:20 the 
second morning, in ample time to make 
connection with all lires for points in 
Central and Southern Florida. 

This is the fastest time ever made by any 
line between Chicago and Florida. 

Frank J. Reed, Genl. Pass. Agt., Chicago. 
City Ticket Office, 232 Clark St. Chicago, 
For time cards, pamphlets and all other 

information, address L. E.Sessions, N. W. 

Pass, Sgt., Minneapolis, Minn. 


W. H. MARSHAL}, 


Consulting Mechanical Engineer. 








Designs, Estimates and Specifications carefully 
prepared, Railroad work a specialty. Tests 
of engines, machinery or materials con- 
ducted in a thorough manner. 

816 Rookery Bldg. * CHICAGO, ILL. 


READING -. 











- RAILROAD. 
THE ROYAL ROUTE 


—— BETWEEN 
NEW WORK and PHILDADELPUuaiaA, 










RAILROAD = 
ENGINEERING € i: 


Bridge, Hydraulic, Municipal, Civil, : 
ete, Electricity, Architectural and Mechanical 
Drawing, Mining, Plumbing, English Branches, etc. 


TAUGHT BY MAIL. 


Twenty-seven courses of study. Reference and 
| testimonials furnished. Send for free circular. | 
| State subject you wish to study. 
The International Correspondence Schools, 
SORANTON, PA. 

















Great Reduction in Time to Cali- 
fornia. 

Once more the North-Western Line has 
reduced the time on its trans-contin ental 
trains, and the journey from Chicago to 
California via the popular route is now 
made in the marvelously short time of 
three days. Palace Drawing Room Sleep- 
ing cars leave Chicago daily, and run 
through San Francisco and Los Angeles 
without change, and all meals en route are 
served in Dining cars. Uaily ‘Tourist 
Sleeping car service is also n ajntained by 
this line between Chicago and San Frran- 
cisco and Los Angeles, completely 
equipped births in wpholstered Tourist 
Sleepers being furnished at a cost of only 
$6.00 each from Chicago to the Pacific 
Coast. Through trains leave Chicago for 
California at 6:00 p. m. and 10:30 p. m. 
daily, after arrival of trains of connecting 
linesfrom the East and South. 

For detailed information concerning 
rates, routes, etc., apply to ticket agent of 
connecting lines or address, 

W. B. Kiniskern, 
G. P. & T. A., Chicago. 


Oe eT 


TO GALIFORNI 


The Burlington Route (C. B. & Q. R. R.) 
runs personally conducted excursions to 
California, leaving Chicago every Wed- 
nesday. Through cars to California des- 
tination, fitted with carpets, upholstered 
seats, bedding, toilet rooms, etc.; every 
convenience. Special agent in charge. 
Route via Denver and Salt Lake. Sunshine 
all the way. Write for descriptive pamphlet 
to T. A. Grady, Excursion Manager, 211 
Clark St., Chicago. 


READ IT. 


The Ten Best States of America. 


“The Ten Best States of America for Agricul. 
ture, Horticulture and Geveral Industries, tra- 
versed by the Illinois Central Kajlroad,” is the 
full title of a handsome illustrated 256-page book 
issued by the Ilinois Central Railroad Com 
pany- It contains 


MUCH OF INTEREST 


to the genera] reader and 


VALUABLE INFORMATION 


to tnose whose vocation is in any of the genera) 
directions outlined by its title. It will be sentto 
any address in the United States on receipt of 
8 cents .ostage, by F. B. Bowes, General Northern 
Passenger Agent, Illinois Central Railroad, 194 
Clark Street, Shicago. 
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All points in Interior Pennsylvania, Atlantic City, the health and pleasure resorts. Su- 


perb Equipment. 


Fast Time. Safety always paramount. 


Through 


tickets obtainable at all principal points, 


THE RAILWAY REVIEW. 


JANvuARY 11, 1895 





Fitchburg Railroad. | SPARK HARES TEA PLATE. 


SUBURB EQUIPMENT, EXCELLENT TRAIN SER- 
VICE, FAST TIME and CORTEOUS 
EMPLOYES MAKES THE 


HOOSAC TUNNEL ROUTE 


THE FAVORITE ROUTE from Boston to 
Troy, Albany, Saritoga, Lake George, Adidon- 
dack'and Castill Mountains, Syracuse, Roches- 
ter, Buffalo, Niagra Falls. imilton, Toronto, 
Cleveland, Detroit, Cincinnati, Chicago, St, 
Louis, and all points West, Southwest and 
Northwest. 

FAST EXPRESS TRAINS 
Via elegant PALACE PARLOR and SLEEPING 
CARS to and from 


BOSTON and ee 
anc 
BOSTON and ST. LOUIS 


VIA 
» NJAGARA FALLS» 













without change, 
THE POPULAR ROUTE for all points in 
Northern New York, Vermont and Canada, 
THE ONLY LINE running through cars, with- 
out change, from Boston to Rutland, 
Brandon, Middlebury, Vergennes, and 
Burlington, Vt. 
THE PICTURESQUE ROUTE from Boston to 
St. Albans, St. Johrs, Ogdensburg, Ottawa, 
Montreal and Quebec. 


ELEGANT PALACE SLEEPING CARS 
to and from 
Boston + and + Montreal, 


without change. 





or further information, 
app y toany agent of the Fitchburg Railroad 
and at 


250 Washington Street, 
SOLS 


Fitchburg Railroad Passenger Station 
Boston. 


J. R. WATSON, General Passenger Agent. 
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WENDRICK 
LOCOMOTIVE SPARK 


Send for Catalogue “A”. 


The Hendrick Mfg. Co., Lte. 


Carbondale, Pa. 





THEN AND NOW. 

Years ago the traveling public considered 
a seat on the driver’s box of a stage coach 
the acme of comfort, luxury and exclusive- 
ness, The traveler of to-day asks for limi- 
ted trains, made up of Pullman sleeping and 
dining cars, vestibuled and fitted up in the 
most sumptuous style of modern decorative 
art. 

Such trains are run over the Erie lines, 
through without change between Chicagc 
and New York, passing through the beauti- 
ful Western Reserve, the Mahoning Valley, 
by Chautauqua Lake, and then through the 
mountains of southern New York and 
northern Pennsylvania, the most pictur- 
esque and beautiful scenery between Chi- 
cago and the sea. Tickets over the Hrie 
may be purchased at any of the principal 
ticket offices. 


THE ACCIDENTS OF LIFE 


Write to T. S. QUINCEY, 
Drawer 156, Chicago, Secre- 
tary of the Star Accident 
for information 

regarding Accident Insur- 
ance. Mention this paper. 
By so doing you cau save 
Has paid over #600,000.0C for 





Company, 





membership fee. 
| accidental injuries, 


Be your own Agent. 
NO MEDICAL EXAMINATION REQUIRED. 


Map of the United States 


| A large, handsome Map of the United States, 

| mounted, and suitable for office or home use, 

isissued by the Burlington Route, Copies will 

be mailed to any address, on receipt of fifteen 

| cents in postage, by P. 8. Eustis, Gen'l Pass 
Agent, C., B. & Q. R. R., Chicago, TL. 











= 
xx 


5368 Engravings. 


DICTIONARY 


———_ 


ate 
as 


The handsomest and costliest technical book in the world. 


A LIBERAL EDUCATION FOR EVERY RAILROAD OFFICER. 


Every Car Builder must have it. 


Necessary “or Inspectors at Interchange Points. 


PRICE, $6.00. 


Address THE RAILWAY REVIEW, The Rookery, Chicago. 
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TRADE MARK ‘ 


IR BRAKE 
EST, 1828: 


AIR BPAKE HOSE GUARANTEE. 


We guarantee our air brake hose to be 
perfect 
section will 
not burst at less than ten (10) times the 


made of the best mater 3 
workmanship, and that e 


pressure required in service, 










; 





JAMES BENNETT FORSYTH, 


Mfg. Agt. & Cen. Mer. 


Manuracturers oF SUPERIOR MECHANICAL RUBBER 





14N. 4th St., Philadelphia, Pa, 
26 Light 8t., Baltimore, Md. 

150 Water St., Cleveland, Ohio. 
201-205 W. Pearl St. 
109 Madison St., Chicago, IL 

280 E. Water 8t., Milwaukee, Wis. 


in 


| 
| 


Cincinnati, O. 





WATER HOSE, STEAM HOSE, GASKETS, 
PACKINGS, RUBBER MATS and MATTING. 


“Excelsior” Railroad Cement. 


-SALESROOMS— 
256-258-260 Devonshire St., Boston. 


100 Chambers St., New York. 
248-252 FE. 4th St., St. Paul, Minn. 
410-412 YY. bth St , Katisas City, Mo. 
% Fremont St., San Francisco, Cal. 
14-16 Front St., Portland, Ore. 


Ninth St. and Washington Ay., St. Louis,Mo. 
ndianapolis, Ind, 


137-189 8, Meridan St., 


GOODS FOR RAILROAD USE. 











Jawvazy 11,1996 THE RAILWAY REVIEW. a 


Cc. C. MILLER, Treasurer. BROWN CALDWELL, Secretary. 


PEERLESS RUBBER MEG. COMPANY’, 


t, NEW YORK CITY, N. Y. 
id Colony Buildin 16 Warren Street, ’ 
are z res CHICAGO EEE. New Durham, N. J+» two? miles from New York Oity- 














eat Matting, Belting, 

te .° Water Hose, Gaskets. 
ie EQUAL. 

Manufac- 











Rainbow Packing. 











Engine The 
2 Name, 
- Peerless 
[TRADE-MARK] and Tender i ‘A 1234567891011 12 4 ps = nies 
; Ri2345676 0101112 comm jis. 
‘ee Hose = ‘PEERLESS RUBBER MFG CO.N.Y. eye: 
Can’t Kink. <r 





H.W. WWEvers, Cc. Ss. Prosser, 
General Sales Agent. Contracting Agent. 


The Westinghouse 
Air-Brake Company 


is now prepared to fill orders at an hour's notice for one or one 
thousand sets of Air Brakes for Freight Cars, having at their 
new works an annual capacity for turning out air brakes for 


250,000 Freight Cars 
6,000 Passenger Cars 
10,000 Locomotives 


Besides repairs for the 350,000 Freight and Passenger Cars 
and 26,000 Locomotives already equipped by 


The Westinghouse 
Air-Brake Company 


688 
MORSE — TWIST DRILL & MACHINE co 
2] 


A Sines HYDRAULIC eam eT, 
A Sty PRESSES. i 













Dyills, Reamers, Cutters, Chucks, 











Taps, 
All Guaranteed. a DIES, GAUCES, DRILL CRINDINGC MACHINES. 
[ Send for Catalogue. 
; a 8 
peter ee oad Car Wheels, Crank i Ti is iyi n 
bere munchest Pins, ete. , etc. me Oo ey 7 
RAIL BENDERS, Test Pumps, 
Valves ) Under recent change of schedule by the Union Pacific Railway, effectiv. 
Transfer z | November 17th, their new train, ‘“The Overland Limited,’ ” has a daily nicerial 

Jacks, 2 Gauges, from Chicago to San Francisco, making the time in three days, only three nights 

9 Etc.,Etc., Etcs = Fittings; _out. This is not accomplished via any other route within twelve hours. 


> 
Setc,,etcr, etcs Pullman Palace Sleepers without change from Chicago to Denver, Salt Lake 


Borden’ San Francisco and Los Angeles. All meals served in dining cars ee 
HYDRAULIC MACHINERY WORKS, 





: Bear in mind you travel 2,857 miles from Chicago to San Peiifere and only 
thr i 
Watson ce Stillman, Proprietors; aes ta LOMA, nnd 
204, 206, 208, 210 East 43d iste NEW YORK. G. P. & T. Ae es System, . A. Pass. Dept. U. P. ‘System, 
Send for Catalogue A, Om ares N eb, 


91S jark St., Chicago, 
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CALIFORNIA » J DAYS 


Without change of cars. All meals served in 
dining cars. Palace drawing-room sleeping cars 
and tourist sleepers are run through to San 
Francisco and Los Angeles without change, 
leaving Chicago daily via 


mt NORTH-WESTERN LINE 


Through Tourist Sleeping Cars Chicago to 
California daily and PERSONALLY CON- 
DUCTED EXCURSIONS every Thursday. 
Variable route tourist tickets at 


VERY LOW RATES. 


Detailed information and descriptive pamphlets will be 
mailed free on application to W. B. KNISKERN, General 
Passenger and Ticket Agent, CHICAGO. Agents of connect- 
ing lines sell tickets via the 


Guicaco & NorTH-WESTERN R’Y. 


COLD MEDAL TO AMATEUR PHOTOGRAPHERS. 


DARLINGTON’S 
HANDBOOKS 





(OPEN TO THE WORLD.) 


“Nothing better coulé 
be wishea for.”—Brit 


ish Weekly. 


“Far superior to ordi 
nary guides.”—London 
Daily Cl Chrontele. 


“Sir Henry Ponsonby 
is commanded by the 
Queen ‘to thank Mr. 
Darlington for a copy 
of his Handbook.’~ 


Edited by ey Darlington, F. R. G.S. 1] - each. Illustrated. Maps by John 
Bartholomew, F. R. G. 8. 
BOURNEMOUTH AND THE NEW FOREST, OF yiaur. 
ABERYSTWITH, BARMOUTH, oAnDigan BAY, TH OHA} 5. 
ANGOLLEN. | THE NORTH ALES COAST. 


@ oN a 0. 
Crown 8vo.,,* °4, #-. THE BIRDS, WILD Oral FERNS, MOSSES: AND GRASSES 
OF NORTH WALE 


——LLARGOLLEN—DARLINGTON & Co. ee W. J. ADAMs & Sons. 
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Eighteen Millions 
.. of Dollars... 


is the amount which it is estimated will be required to equip 
the United States with 
The law requires this to be done 


IN 2 YEARS 


18096. 
one, and should it not have your careful study? 


the balance of the freight cars in 


M. C. B. couplers. 


From Jan. f, Is not the coupler question a very important 


How much of 
this money will be wasted by roads which do not get the best? 


TOWER COUPLER 


is pronounced by railroad officials who are using it and are 
well posted about couplers in general to be 


See— The Coming Coupler. 





Send for pamphlet regarding it to 
RAILWAY DEPARTMENT, 
National Malleable Castings Co., 


1525 Old Colony Building, 
CHICAGO. 


WORKS: 


Chicago, Cleveland, ¢ 
Toledo, Indianapolis, 
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THE RAILWAY REVIEW. 
THE O. K. BRAKE ADJUSTER 


Insures the Maximum pressure onthe Brake Shoes at all times. 








OFFICES 
66 Broadway 
NEW YORK 
941 The Rookery 
CHICAGO 
319 Commercial Bldg 
ST. LOUIS 


ae 


WORKS 
Steam Forge 
BUFFALO, N. Y. 
Malleable fron 
DEPEW, N. Y. 
Cast Steel 
ANDERSON, IND. 


GOULD 
COUPLER 
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THE POOLEY COUPLER 


Positively Automatic. 


Made from the Best Material. 









TER IT OPERATES. 
MANUFACTURED BY 


PRATT & LETCHWORTH. 


BUFFALO, N.Y. 
Malleable Iron and 0. H. Steel Castings a Specialty. 








No other Coupler has such great strength in 
Shank, Knuckle, Guard Arm, Lock and Knuckle 


The 








Ss L e Pin, combined with perfect action under all condi- 
t.Louis 


tions of service. 


Cou pler. Coupler. 


ST. LOUIS, U.S.A, 


THE WABASH RAILROAD. 


The Banner Route 
From and to Chicago, St. Louis, New York, Boston, Kansas City, 
Omaha, St. Paul, Des Moines, Denver and San Francisco, 


Banner Equipment of 
Pullman and Wagner Buffet and Compartment Sleeping Cars, Palace 
Parlor Cars, Banner Dining Cars, and Reclining Chair Cars. 
See that your tickets read via the Wabash Line. 


CHAS. M. HAYS, C. S. CRANE, 
General Manager, St. Louis. Gen’] Pass. and Ticket Agt. 








The 


Chicago, Milwaukee & St. Paul Ry. 


Owns and operates 6,168 miles 
of thorough.y equipped roadin the 
States of Illinois, Wisconsin, lowa, 
Missouri, Minnesota,South Dakota, 
North Dakota, and the upper Penin- 
sula of Michigan. 


FIRST -CLASS 
IN 
EVERY 
RESPECT. 


Itis foremost in adopting every 
possible appliance ‘for the safety 
and comfort of passengers, includ- 
ing‘an Absolute Block System, 
Westinghouse Train Signals,Steam 
Heat, E ectric Light, Vestibuled and 
Compartment Cars, etc. 





A magnificent train of new vestibuled, 
BUFFET LIBRARY CARS 
DINING CARS, and 
WAGNER PALACE SLEEPING CARS 
running through without change from 
NEW YORK and BOSTON to CHICAGO. 
Ly. Boston daily (B, & A. R. R.) 2:00 p.m. 
Ly. New York (N. Y.C. & H. R.) 4°30 p.m. 
Ar. Chicago next day at 4°30 p. m. 
East-bound. 

Trains leave Chicago daily. 








; New oe poston Special.. 10°30 a. m. 

. . Fast New York Express........ 3°30 p.m. 

For further information address Detroit Night Express. es 9°30 a m. 
CEO. H. HEAFFORD, Atlantic Express...........0+++« 11°30 p. m. 


ROBT. MILLER, 0. W. RUGGLES, 


Ceneral Passenger Agent, CHICAGO, ILL. GenssupimGan# Casase IktnArE 





NEW, REVISED, ENLARGED EDITION 


—OF— 


THE TRAIN WIRE. 





A discussion of the science of Train Dispaching. 
sylvania Railroad. 


The first eight chapters are discussions of the general principles, and treat of: Train 
Dispatching, the Dispatcher, the Operator, the Order (with Dacweeepie illustrations is 
very good and very bad manuscripts), the Manifold, the Record, the Train Order Signal 
the transmission. Chapter Nine contains the standard code of rules for the movement of 
trains, by telegraphic orders, with comments on each rule, giving valuable practicai ad- 
vice as to its application in special cases, and making its purpose and necessity clear, 
Chapter Ten contains the standard form of train orders, and the remaining chapters treat 
of rules as to right of track, number switches, etc. The book is complete and exhaustive 
asa practical handbook and course of instruction for an inexperienced operator, and 
there are few superintendents or dispatchers who may not learn muc from Mr, Ander- 
son’s long experience in the department. He is probably the best av hority in the world 
on train dispatching, Price $1.25, Address Railway Review. 


By J. A. ANDERSON, of the Penn- 


Low cost of maintenance unequaled by any other 








ESTABLISHED 1880. - 
THE 


. Railway Engineer 


< An Illustrated Monthly Review of the Constructiou, Machinery and 
Administration of Railways. 


A Valuable Work for Reference, containing large 


Lithographed Working Drawings 


Of Locomotives and other Rolling Stock; Bridges, and 
all kinds of Railway Appliances. 


MONTHLY, ONE SHILLING. 
Annual Subscriptions: Payable in advance, includiny Postage Postal Union, 
1d4s.; Sonth America, 16s.; other countries, 20s. Speiemen 
Copy, Post Free, 1s. 


Uffices:—8 Catherine Street, LONDON, W. C., Eng. 


CHICACO & ALTON RAILROAD. 


Ladies’ Palace Day Cars and Palace Reclining Chair Cars Free of Extra 
Charge, Pullman Palace Buffet Compartment Sleeping Cars, 
and Palace Dining Cars. 


PULLMAN VESTIBULED TRAINS. 


Free of Extra Charge and no Change of Cars of any Class between 


CHICAGO AND KANSAS CITY, CHICAGO AND ST. LOUIS 
AND ST LOUIS AND KANSAS CITY. 


Pioneer Pullman Palace Car, Palace Dining Car and Free Palace 
Reclining Chair Car Line. 
JAMES CHARLTON, General Passenger and Ticket Agent. 
Monadnock Building, Dearborn and JacksonStreets, and Custom House Place. 


CATECHISM OF THE LOCOMOTIVE. 


NEW EDITION. REVISED AND ENLARGED. 











The book has been brought up to tne most recent Ameri- 
can practice, and is written in a plain and simple style 
and without any mathematics excepting arithmetic. It is 
for sale in the office of the Railway Review, price 
$3°50, and willbe sent by mail, prepaid, on receipt of 
the price. Address 


RAILWAY REVIEW, 


8:8 Rookery, CHICAGO. 
Ameryican Practice. 


BLOCK SIGNALING. 


With Descriptions and drawings of the Different Systems in use on Rail- 
roads iu the United States. 


It describes clearly the Simple Block System, Single Track Blocking Sykes’ System, 
Automatic Clockwork Track-Circuit Signals nd the Electro-Pneumatic Track-Circuit 
System. 

E It contains elaborately illustrated descriptions of the systems in use on the Pennsyl- 
yania, Boston & Albany, Fitchburg and New York Central roads, and correct engravings 
and descriptions of the Westinghouse Pneumatic, the Hall Automatic and Black’s Auto- 
matic Systems and also of the Illuminated Semaphore, Koyl’s Parabolic phore and 
Stewart-Hall Train Order Signal. 

(@ The book is designed to make the methods of block signaling clearly un od and ta 
show the present development of the art on American railroads. Price $2.00. Address 
Railway Review- e 
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TRADE MARK ” 


| DRAWBARS= 
GENTRE PLATES= 
TRUCK ENDS: DEAD BLOCKS 
DOOR FASTENERS -AND OTHER 
ARTICLES USED IN CAR» 
CONSTRUCTION AND REPAIRS: 


OTHER CASTINGS 
MADE TO ORDER. 






TRADE MARK 

















INDIANAPOLIS 
SAORE LINE —w 


Through Train Service from either city. 


10 00 a.m. ‘BAY STATE LIMITED,”’ 


10.03 a. m. “DAY EXPRESS,” 
£1.00 p.m. ‘AIR LINE LIMITED,” 





Between BOSTON and NEW YORK. 
Parlor Cars only, Special Tickets required. Buffet Service 
through. Due at 3.00 p.m. 

Buffet Parlor Cars and Day Coaches. Due at 4.30 p.m, 


Buffet Parlor Cars and Day Coaches. Due at6.00 p.m. 


1.03 p.m. “AFTERNOON EXPRESS, » Buffet Parlor Cars and Day Coaches. Due at 7.30 p.m. 

% : et » Parlor Cars, Parlor Smoking Car and Day Coaches. D 7 
3.00 p. m. SHORE LINE EXPRESS Car between Boston and New London. Due at 9.00 D. TREE 

*5.00 p.m. OGILT EDGE EXPRESS, ** Due at11.00 p.m. Daily,Parlor Cars, Parlor Smoking Car'and 


Day Coaches. Dining Car between Boston and New London. 


*712.00 O'CLOCK MIDNIGHT EXPRESS"’, Due « Compartment Sleeping Cars and 
“ Day Coaches, Open for ocenpation at 9.15 p,m. 


LE Limited in its equipment and will o! receive fi i 
Limit se nly receive passengers to the extent ofits <e & capacity. 
*Daily including Sundays. . z HORNE canacity 


NEW YORK, NEW HAVEN & HARTFORD R.R. 


C, T, HEMPSTEAD. A, C, KENDALL, GEORGE L, CONNOR, 
G, P. A. New Haven System. G. P. A. ola Colony System. Pass, Trafic Mer. 


BACK 


<4, 


a.m, Daily. 








| SEE YOU’RE 


a 








from a trip 
over the 










Solid vesti- 
buled trains == 
Daily,heated 
by steam, 
illuminated by 
Pintsch light, 





CEA» 


Through Car Route 


BETWEEN 

CHICAGO 
INDIAN’POLIS ° Between CHICAGO ana 
GINCINNATI ST. PAUL, MINNEAPOLIS, DULUTH, 
LOUISVILLE = COUNCIL BLUFFS, OMAHA, 


SIOUX CITY, DENVER, PORTLAND, 
SAN FRANGISCO, 
And Principal Cities of the 


WEST and NORTHWEST. 


And the SOUTH, ie s 
Only line to 


“Yest Baden and French Lick Springs, 


The Carlsbad of America, 
\¥. H. MeDoel, Frank J. Reed, 
V. P. and Gen. Mgr. Gen. Pass. Agt, 


City Ticket Office, 
23% CLARK STREET, CHICAGO. 


W.H. NEWMAN, 
3d Vice Prest. 


J. M., WHITMAN, |W. B. ENISEERN, 
Gen’l Manager, G.P.andT. A, 


CHICACO. 


ILLINOIS CENTRAL RAILROAD. 


Fhe Quickest Route to St. Louis ‘Without Change of Cars. 
naking Direct Connections in Union Depot for Kansas City, Leavenworth, Atchison, St.Joseph, 
AND ALL PARTS OF THE WHREST. 
61 MILES THE SHORTEST LINE TO CAIRO, making direct connections at 
CAIRO, or Sf. LOUIS for LITTLE ROCK, HOT SPRINGS, DALLAS, FT. WORTH, SHER- 
ne AUSTIN, HOUSTON, SAN ANTONIO, GALVESTON, and ail parts of ARKANSAS ard 
TEXAS. 


This isthe Shortest Route from ‘CHICAGO to ARKANSAS and TEXAS. 180 miles th? 
Shorter Route from CHICAGO to NEW ORLEANS, and Time Hours in Advance of any othe. 


The Only Route. Running Palace Cars Through from Chicago to New Orleans, 


_, The Shortest and Quickest Route to Memphis, Vicksburg and Mobile,with only ONE CHANGT! 
VECARS. A Direct Route to Springfield, Without Change of Cars. The only route running: 
Through trains from Chicago to Dubuque, Independence, Waterloo, Charles City, Cedar Falls, 
Ackley, Ft. Dodge, Sioux City, and Sioux Falls, making direct connections for Yankton, Fort 
Pierre and ull parts of Dakota, including the Black Hills Gold Fields. Palace Sleeping Cars 
are run . Jhicago to St. Louis, Cairo, New Orleans, Dubuque and Sioux City. 








4a Forttjickets or information apply at City Ticket Office, 194 Clark 8t., or at the Central Sta- 


cion, 12th #f. and Park Row. A. H. Hanson, General Passenger Agent. 


General Freight Department. 





Thyough # Line + Without « Transfer + of + Freight 
to principal points in Illinois, the west and northwest, 
also to New Orleans, Memphis and points m 
the south, southeast, Texas and Mexico. 


. General Freight Agent - - - CHICAGO, 


| 








LEABLE 
OTINGS 
COMPANY. 
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FoR RAILROAD WOIRIK rrr. 
A SPECIALITY 








ed 


ADDRESS THE COMPANY 
AT EITHER OF THE: 
FOUR POINTS NAMED 


TRADE MARK 


Vv 


TOLEDO 





LEHIGH VALLEY RAILROAD. 


Through the heart of Nature’s richest scenes of beauty, the 
Lehigh and Wyoming Valleys and the Lake Region of New York 


State. 


Solid vestibuled trains between NEW YORK, PHILADELPHIA, 


and CHICAGO, via 


NIAGARA FALLS — 


Lighted by GAS. 


Heated by STEAM. Dining Cars on the EUROPEAN PLAN. 


ANTHRACITE COAL used exclusively, insuring cleanliness and comfort. 


ROLLIN H. WILBUR, General Sup’t. 
SOUTH BETHLEHEM, PA. 


CHAS, S, LEE, Gen'l Passenger Agent, 
PHILADELPHIA, PA. 


H. H. KINGSTON, General Traffic Manager, PHILADELPHIA, PA.- 


SOLID + VESTIBULE + TRAINS 


ARE RUN DAILY FROM 


CHICAGO AND CINCINNATI TO WASHINGTON AND BALTIMORE 


—VIA—— 
BALTIMORE c& OFTIO RR. RR. 
Every car in these trains, including Baggage Cars, Day Coaches and Pullman's Palace Sleer- 


ing Cars is Vestibuled and Heated by Steam from the Engine. Wo extra fare is charged. 
Tickets via B. & O. R. R, can be procured from any Coupon Ticket Agent in the West. 


R. B. CAMPBELL, Gen. Mer. 





THE FACT 
that the 






Chicago & Eastern | 


Jllinois R. R.« 


Is the Most Direct and 
Best Equipped Route from 


CHICAGO TO THE SOUTH. 





City Ticket Office, 230 Clark St., Chicago. 
Cuas. L. Stonz, Gen. Pass. Agt., Chicago 





MISSOURI, KANSAS & TEXAS 
RAILROAD. 


October 6th, 1895, our new fast trains, 
No.5 and 6 (which we intend to call the 
“Katy Flyer’) will be put into service be- 
tween St. Louis and Houston, via Sedalia, 
Nevada Fort Scott, Parsons, Dallas, Fort 
Worth, Waco, San Antonio and Houston. 

The equipment of these trains is entirely 
new, vestibuled throughout, having free 
reclining chair cars, Wagner Buffet Sleep- 
ing Cars and every first class accommoda- 
tion. 

The southbound train will leave St. Louis 
Union Station daily at §:20 p. m., arriving 
at Houston the second morning at 9:30. 
Northbound will leave Houston daily at 6:30 
p.i., and arrive at St. Louis the second 
morning at 7:30. 

Our patrons will thus have the benefit of 
fast time, andthe very best service to and 
in the south and southwest. 





CHAS. 0. SCULL, Gen. Pass. Agt. 


ci 
Alls 
4 ae ey 


Ms 





GREAT ROCK ISLAND ROUTE 


TO TEXAS 


The ‘‘Fixed Star” State. 


Nothing can be clothed with more 
facts than the statement that thousands 
of farmers and fruit growers will leave 
the more northern climes and locate in 
Texas. 

This was evinced by recent excur- 
sions over the Chicago, Rock Island & 
Pacific, to Texas, and the hundreds 
that availed themselves of the low 
rate were well repaid for the trip, and 
\f each one cuuld be heard on the sub- 
ject, the unanimous verdict would be, 
“Tt is better than | expected to see, and 
just suits me.” 

Many thousands will avail themselves 
of coming excursions and low rate 
offered, and everyone who desires to 
secure a farm of 160 acres, or a20or 
40 acre fruit tract in that land of mild 
climate, should not stand on the order 
of their going, but ‘‘'Go” the first ex- 
cursion possible, 

Apply for detailed information as to 
rates of fare to any representative of 
the great Rock Island Route or any 
Coupon Ticket Agent, or address *‘Edi= 
ult’ Western Trail’, Chicago, for full 

‘atc as to the land. 


INO. SEBASTIAN, 
Gen. Pass. Agt., Chicago, 











y _\Tawvamy 11, 1800 | THE RAILWAY REVIEW. 
, Baldwin Locomotive Works, 


ANNUAL CAPACITY, 1,000. ESTABLISHED 1831. 


Locomotive Engines. 


Adapted to every variety of service, aud built accurately in standard gauges and cfpmblatoe, Like 
parts of different engines of same class perfectly interchangeable 


COMPOUND LOCOMOTIVES, 


Broad and Narrow Gauge Locomotives, Mine Locomotives by Steam or Compressed Air, Plantation 
Locomotives, Noiseless Motors for Street Railways, Furpace Locomotives, ete, 


Burnham, Williams & Company, Props., Philadelphia, Pa. 
THE RICHMOND LOCOMOTIVE & MACHINE WORKS 











Schenectady poco ous Works 















































































































Standard and Narrow Gauge Locomotives. 


EDWARD ELLIS, Prest- A. J. PITKIN, Supt. 
WM. D. ELLIS, V! Pres. & Treas. |Schenectady, N, VY. | 4:2: srona, Sey. Steam Motors for Streets and Mines 


Bee LEONE WORKS, “37> Travel via the 


BUILDERS OF 


LOCOMOTIVE ENGINES 


for any required service from our own designs or 
those of purchasers. Perfect interchangeability and 
all work fully guaranteed. vee A ainag 


COMPOUND LOCOMOTIVES | West Northwest & 











For Passenger and Freight Service. 
Southwest. 
M. L. HInMAN, Pres. and Treas. F.H. Stevens, Asst. to Pres, , ©. 8. Eustis, Gen’l Passenger and Ticket Agent, 
R. J, Gross, Vice Pres D. Russeuy, Supt R Chicago. 
T. M. HeQuemBoura. Secy H. Tanpy, Asst. Supt 





| 

—H. K. PORTER & CO,, 
Wood St., nr. 6th PITTSBURGH PA. 
LIGHT LOCOMOTIVES 


from 5 in. cylineers and upward, all gauges 
of track, all varieties of service, Steam, 
Electric and ¢ ompressed Air. 


_BONTRACTORS’ LOCOMOTIVES 


ecialty. Descriptive pamphletsenton 
ae ication, mentioning Railway Review, 


ae PLES EURGH, 


Wit: SON MILLER, Pei aeer a and ener 
D. A. WIGHTMAN, Superintendent 


Rogers Locomotive Company, 
PATERSON, N.J. New York Office, 44 Exchange Place. 























































































































; MANUFACTURERS OF 
LOCOMOTIVES, ENGINES and TENDER and other RAILROAD I eee mere 
R.S. HUGHES, President. G,. E, HANNAH, T 
G. H. LUNGBOTTOM, See’y REUBEN W ELI: 3. Supt. 








The Ohio Locomotive Injector 
Economicat in Use of Steam. 
Takes less steam to operate it, has unusual range 
of delivery, and works equally well whether mini- 
mum or maximum quantity of water is required. 
Frank W. Furry, General Manager, 
WORKS: 


WADSWORTH, O. 1302 Monadnock Block, Chicago. 












Second Edition Now Ready. 


DISEASES OF THE AIR-BRAKE SYSTEM. 


By PAUL SYNNESTVEDT. 
Ip you want a cory Send One Dollar to the W. F. HALL PRINTING COMPANY, 


21 Plymouth Place, CHICAGO. 
THE: STANDARD 


AUTOMATIC BRAKE-SLACK ADJUSTER 


does not assume the functions of the President, or of the General Manager, or eyen of the Passenger Cc 
ductor, but simply does a part of the work of a car repairer, and aids everyone by 


INSURING UNIFORM PISTON TRAVES 


KO SPRING At alltimes. Manufactured and Sold by 


Balt, Nuts or Set Screws J. 1. SEWALL, 100 Exchange St, WORCESTER, Mass. 


On Locomotive Driving Wheels 
And on Steel Tired Wheels 
CIVE THE BEST RESULTS 

For Every Variety Service. 






















BEST 
and 


CHEAPEST 


Pat. March 12, 1895 
“ “oT, 














Thomas Prosser & Son, 


18 Golda Street, 
' NEW YORK. 


GOOoo® 












mu” Savogran — 


, train over track levers /of “sub: 





irmcars STEEL BARBED. FENCE WIRE. 3 





7 5 . ° A . ° 4 ‘ or 
x es f 2 » ‘ he 
ah i ° 
ees HE RAILWAY REVIEW. ,  dawvany 11,1890 Qe 
ace Eee oe eeu pean nerds eeoret ee ‘CO., Lessee. . 
H.S. BURKHARDT, Preside nt. cf A PERFECTLY CONSTRUCTED 


E. B. LEIGH, Vice Pres. & Gen. Met 
GENERAL OFFICE AND WORKS; 
40th & Hopkins Sts., CHICAGO, 


a] 


CITY OFFICE: 
514 West. Union Bldg., Chicago, 


NEW YORK OFFIGCH;: ‘Room 118, 2 Hig 
Broadway. FReppErick G. Eby, Bast A 


BEARINGS 


AJA Our ean aay HOUR. 


EMPIRE STATE EXPRESS, N. Y..C. ea Oi fal a 


“"“SAVOGRAN) ___ 


for cleaning cars 
preparatory to varnishing. 


‘ 


for’ cleaning car floors) 


closets and general work, sizes. 








Samples and Information at any Time... al 





INDIA ALKALI WORKS, 


Br Battérymarth St., Boston, Mass. 





Established 1880. 


AJAX TIN 


CAR. ENGINE & MACHINERY BEARINGS, 


Bie au cna) Incorp.,Phiadelphia 


E received Séven Highest Awards at the World’s 
* " Columbian Exposition on our Dust Proof Railroad 
Tari ff Cabinets, Letter Cabinets, Document Cabinets, 
Cabinets for Pamphlets, - Trade Catalogues, Specifica- | 
tions, Blue Prints, etc., etc. 
We manufacture cabinets of M. 6s-CBe 
All kinds of cabinets and Office Furniture for rail- 
road offices made to order. 


SJ tM, Ohmer's Sons Cy. sinnisnen 


DAYTON, OHTO. 









METAL BRAKE BEAM. 
The Cheapest, Lightest and Most 
Standard 
Now voughout ene: ood {arity areas 
600,000 NOW IN USE. 
Correspondence Sclicited. 


OUR, SPECIAM TIES 


BABBITT METALS, SOLDERS, ETC. 






j 


TURNS 


strait and Taper Frame Bolts, Bte 


Send for a Copy of 


“RAPID LATHE WORK,” 


By Now Method—Hartness System, 


"FIONES.8 LAMSON MACHINE CO. 


Springfield, Vermont, U. S. A- 


standard 








MAGNETO ALARM SIGNAL for HIGHWAY CROSSINGS, 


+ EFFICIENTLY AND ACCEPTABLY PROTECTS THE PUBLIC FROM ACCIDENT 


rain, of such vigor and emphasis as to 
alarms. Obviutes the employment of 
in expenditure, 


READY AT ALL HOURS, 
Action incomparably better, 
quicker and louder than any other 
electric signal. No other signal 
has the advantage of Magneto 
Generators with only alternate 
currents, having no commuta- 
tors, and constantly in circuit, 
with no springs or weights in 
striking apparatus, Furnished.on 
apprové al to rodds wanting to test. 











By! ih unmistakeable warning of the approdch of 
arouse the uttention Of the most unwary. Gives 
Watehmemat the majority of crossings at a gre ab 
MAKES ITS OWN ELECTRICITY 

Only as required by passage of 





stantial Magneto Generators in 
strong iron cases alongside the 
tracks at required distance from 
crossing. No cup, batteries are § 
nsed. No freezing in winter. No g 
failure of power: Requires only: 
gape pion, and alittleattention 
» working parts; at intervals. 


MANUFACTURED BY. PENNSYLVANIA STEEL CO, STEELTON, PA. 


STEEL RAILS, of all patterns, Steel Forgings, Billets-and Bars, Steel Rail FROGS, 


Crossings, Split Switches, Safety Switches, Switch Stands, Switch Fixtures, Ete, 34 
3 














HOISTING, Mining, Bridge 
brecting, Dock Building, Pile 
Driving, al Hoisting, and 
Quarry Engines of any power. 
Sugar cane transferring en- 
gines, transferring machines fox 
depositing cane from car to car- 
rier, with my improved patent 
geiotion! drums, with or without 
boilers.Any amount 
of reference given. 

Established 187v. 
Send for Catalogue. 
J. 8S. MUNDY 
Newark, N, 


Si . f 
af Machiner s 1744 Market street, 
< : 2 Phil. Pa: 22 ightat., Baltimore,Md;117Waterst.,Pitts- 
burgh; 249 S. ‘Jefferson st. Chicago; 715 N. Second st. S 
ALLEGHENY, St. Louis; 39 Magazine st. New Orleans; 34 Fre- 
Pa. mont st., San Francisco; 85 Front st, Portland, Ofe.; 
“ t 4th& ‘Wakouta sts, St. Paul ; 218 Congress st., Boston. 










MANUFACTURERS OF 
Hoisting Engines; 
Boilers, Derrieks, 
Contractors’ 










Miitehesrort of the Original and Genuine 


; bias ea Sabet vany Subtest Pada 
supplied on receipt of - Baers ey price. 
Bs s BME Book Department 
Re ue er REVIEW. 


Sy * : : J 
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NEW YORK BELTING& PACKING CO.LTD 
15 Park Row, N.Y. 


PIONEERS and LEADERS. 
OLDEST, LARGEST, BEST. 


Makers of 


RUBBER GOODS. 


BELTING. PACKING. 
GASKETS, HOSE, 
z Special Moulded Gocds to Order. 


WESTINGHOUSE AIR BRAKE HOSE 
~ SPECIAL HOSE FOR STEAM- HEATING CARS. 


hoss Valve Gf. 


TROY; N- ¥. 
ROSS REGULATOR 





J! C)Sreiey, President. 


ignal Oil Works 










flow and maintain any 
desired pressure. For car 
‘heating it has no equal. 
No complicated parts. It 
is easily understood. It 
is durable. Low in price, 
and always reliable. 
Made in sizes from 1 ‘to IR 
inches. : 


VALVES, for steam and LIMITED, 
Seto water. | Will control the FRANKLIN, PA. 


Sthley’s Perfection 
VALVE OIL. 


The Most Perfect Cylinder Lubricant 
Known to Railway Men. 


oak ee) 6 
We HAG 
aT MU it dt a ad. IN pee Ea USE UPON TWO-THIRDS OF 


Eid aaa eta 
AILWAY MILEA 
3 METHODS OF ENGRAVING Reais COUNTRY 













Wood Engraving, Zine Engraving More of Sibley’s Pebrection Signal Of 
Half-Tone Process Engraving. is used by railways than that of allother signai 
Buildings; Landscapes, Portraits and all | oScombined.  _ 
kinds ©: ustrations at lowest possible CHICAGO BRANCH OFFICE: 


rates, either on Wood, Photo-engraved or 
3 aa Western Union Build ng. 


Half-Tone Engraving, according to the 
CINCINNATI BRANCH OFFICE; 


nature of the subject and its use, 
Neave Building. 


Send for Estimates 


. _ FROM 1 TO 40,000 POUNDS WEIGHT. 
Of Open Hearth, Chester or Bessemer Steel. 
Trno to Pattern. Sound. ,  Solfd. 


Gearing of all kinds, Crank Shafts, 
Knuckles for Car Couplers. 


nent 
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Pay cits ee 
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Cross Heads, Rockers, Piston Heads, etc., for Locomotives. 7 
Steel Castings of Every Descriptions 
CHESTER STEEL CASTINGS CO. . 

Works, Chester, Pa, Office, 407 Library St., Bhila, Pa. 


(CLEVELAND ‘Twist DRILL CO. ¢ 7! Yeats, Experience making 







ate New York Office: 99 Reade St. 


\ 


